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YOUR POSTWAR AIR VACATION. What it's 
save flyers from an unseen hazard of the air. Page 114. like to fly across-country in a lightplane. Page 54. 
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SHOULD WE GAS THE JAPS? 
"^ YES!" SAYS MAJOR GEORGE FIELDING ELIOT 
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sè ([n the service of its countra, 
THE FISHER BODY 


ORGANIZATION BUILDS TANKS. 


IT KNOWS STURDINESS. 


FISHER BODY 


BUILDS AIRCRAFT INSTRUMENTS. 


IT KNOWS PRECISION. 


FISHER BODY 


BUILDS MAJOR AIRCRAFT ASSEMBLIES. 


IT KNOWS NEW METHODS AND METALS. 


, 


All this knowledge, coupled with more than 30 years 
experience in fine coachcraft, is your assurance that in 
peace Body by Fisher will be the 
mark of a Better Automobile. 


ON GENERAL MOTORS CARS ONLY: CHEVROLET « PONTIAC . OLDSMOBILE . BUICK : CADILLAC 


... Cool, moisture-laden 


from the blue Pacific 
temper Washington's 
climate and give virile life to its abundant 
vegetation. 


Washington tops all states in apple produc- 
tion. From its sunlit orchards, fertile farms, 
cattle ranches and great fisheries...its vast 
forests and rich mines come foods, lumber, 
ores and minerals shipped by the trainload 
over Union Pacific's Strategic Middle Route, 
uniting Washington with the mid-West and 
the East. 


The state's citizens confidently look forward 
to further peacetime progress aided by the 
renewed spirit of individual enterprise. The 
Columbia River provides adequate irrigation 


THE PROGRESSIVE 


UNION PACIFIC 
RAILROAD 


Q Listen to “YOUR AMERICA" — 
Mutual network — every Sunday after- 
noon, 4 pm, E. W. T. 
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breezes sweeping in 


Buy War Savings Bonds 


and power for future agricultural and indus- 
trial expansion. Raw materials, seaport and 
rail facilities, healthful living conditions—all 
are available in Washington. These advan- 
tages provide opportunities for postwar indus- 
tries and enterprising homeseekers. 


As in the past, Washington again will be 
host to thousands of vacationists. And Union 
Pacific will provide unexcelled transportation 
to the beautiful Pacific Northwest empire 
wherein may be found so much of the scenic 
splendor of your America. 


NOTE: Write Union Pacific, Omaha, Neb., 
for information regarding industrial or busi- 
ness sites in Washington or other western states. 


and Stamps regularly. T 


THIS SEA-GULL LIVES ON THE GROUND 


This is a "flight trainer"— an electronically 
operated replica of the PBM-3 flying boat. It 
was conceived by the Bureau of Aeronautics 
and developed by Bell Telephone Laboratories 
to train Navy bomber crews on the ground. 

The new crew climb a few steps to get in 
and from then on it is like being in a big plane 
at night. Controls tug against the pilot’s grasp 
and “engines” roar in response to the throttle. 
From his desk, the instructor creates every 
situation of real flight — even to iced-up wings, 
and conked-out engines. Pilot and crew get 
the feel of danger without the hazard. 


Once the control dials are set, the various 
effects are automatically organized and set in 
motion by concealed machinery which includes 
200 vacuum tubes, 60 motors, loudspeakers 
and hundreds of associated parts. Twenty Lab- 
oratories engineers worked more than a year 
developing the project. Drawings covered an 
area equal to 15,000 square feet. 

This is only one of the 1200 projects in 
which our experience has been able to help the 
Armed Forces. What we have learned in de- 
vising electronic circuits to train flyers will 
help build better telephones. 


BELL TELEPHONE LABORATORIES 


Exploring and inventing, devising and perfecting for the Armed Forces at 
war and for continued economies and improvements in telephone service. 
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Tire explodes at G35... 


Another example of “Build ing for today, testing for tomorrow” the conditions — no matter what 


UR PHOTOGRAPHER waited 

hours to take this picture of 
a tire exploding. As a needle-like 
stream of water was forced into it, 
the internal pressure went up... 
to twice as much as the tire would 
normally need to take...three 
times...five times...six times... 


Suddenly, at a pressure of 635 
pounds, it exploded! The picture 
our photographer had awaited so 
patiently turned out to be mostly 
a geyser of water. But the smaller 
picture shows what happened. The 
bead and sidewalls, the parts most 
likely to fail, held until the tre- 
mendous pressure tore through the 
crown of the tire. 


Such things shouldn't be done 
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to tires except in test. This tire 
needed an extra safety factor for 
a special purpose. But pushing 
tires beyond endurance, and doing 
it scientifically, is one method of 
B. F. Goodrich development. We 
call it testing for tomorrow. Ordi- 
nary passenger car tires are driven 
at 100 miles an hour, because they 
may someday have to operate 
safely at such speeds. 


Airplane tires are tested at greatly 
multiplied pressures, because to- 
morrow's planes may require it. 
Nobody knows how driving and 
flying conditions may change in 
the years ahead. But B. F. Goodrich 
expects to have tires that meet 


they are! 


Looking ahead—testing for to- 
morrow—enabled B. F. Goodrich 
to get three years’ extra experience 
with synthetic rubber in ‘tires. By 
the time other companies started 
selling them, B. F. Goodrich tires 
containing synthetic rubber had al- 
ready totaled more than 80,000,000 
miles of actual road wear. The B. F. 
Goodrich Company, Akron, Ohio. 
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AUTU-LITI 


SPARK PLUGS 


IN SERVICE ON EVERY FRONT 


" Tain't no use maw ... we shoulda' got a ‘Plug-Chek.’ ” 


STOP STALLING. - .GET A PLUG-CHECK" 


Of course, other things besides spark plugs 
can cause hard starting. But the way to make 
sure faulty spark plugs aren't making your Tune in the 
car hard to start is to ask your friendly Auto- 
Lite Spark Plug Dealer for a “Plug-Chek.” As | 
much as 1275 may be added to gas mileage - EOR 
when faulty plugs are corrected, according to HEARING FR 
tests conducted by the American Automobile 5 


Association. HELEN FORREST « GORDON JENKINS’ 
See your Auto-Lite Spark Plug Dealer today 


d, h d kf ORCHESTRA 
and, when new plugs are needed, ask for | lau Minhte 
ignition engineered Aute-Lite Spark Plugs. — à "EA NBC 
eofuring men and women on 
THE ELECTRIC AUTO-LITE COMPANY the fighting fronts 


TOLEDO, 1 e Merchandising Division m 
BUY WAR BONDS 


OHIO 


ae 
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Q; course, the I. C. S. Course which Bill is study- 
ing has it all over the one the Boss completed. 
I. C. S. texts constantly are revised in response to 
student questions and reactions . e e brought up 
to date on technical advances. 


Today's texts embody the experience of more 
than 53 years, the expenditure of nearly six 
million dollars. This is the reservoir of Vocational 
Training knowledge from which every student 
draws his personalized instruction. 

I. C. S. graduates, including many employers, 
will tell you how good l. C. S. Courses were in 
their day. But current texts, they find, are better. 


Employers have a very real interest in lI. C. S. 
This famous educational system regularly reports 
the progress of its students to the men for whom 
they're working. And it regularly receives letters 
expressing keen appreciation for this service. 

I. C. S. training goes on record with these exec- 
utives — counts in your record, Join the "coming" 
men! Mail the coupon for your own information 
as thousands of now successful men did for theirs. 
Possibly your own employer was one of them. 


BOX 7628-L, SCRANTON 9, PENNA, 
Without cost or obligation, please send me full particulars about the course before which I have marked X: 


Air Conditioning and Electrical Courses O Ship Drafting O Textile Designing 
Plumbing Coi D Electrical Drafting D Ship Fitting O Woolen Manufacturing 
diti D Electrical Engineering O Shop Practice e d 
O Hesting O Power House Electric O Steel Mill Workers Business an 
O Refrigeration O Diea Fitting [O Practical Electrician O Tool Designing A demic Courses 
Chemistry Courses O Practical Telephony D Welding, Gas and Electrio E Un m o Aie ertising 
(Chemica! Engineering D Telegraph Engineering Radio Courses TILUERLDI 
O Chemistry, Analytical Internal Combustion O Electronica O Business Management 
L] Chemistry, Industrial Engines Courses [] Radio, General O Certified Public Accounting 
L] Chemistry, Mfg. Iron & Steel O Auto Technician [O Aviation [ Radio Operating O College Preparatory 
O Petroleum Refining O Plastica  [] Diesel-Electric O Radio Servicing (3 Commercial 
O Pulp and Paper Making O Diesel Engines O Gas Engines Railroad Courses O Cost Accounting 


Civil Engineering Archi- Mechanical Courses O Air Brake (O Car Inspector L Federal Tax 


tectural and M ning Courses  [] Aeronautical Engineering D First Y Coll 
O Architectural Drafting O Airplane Drafting : ponente eae Li Fore inel = 
L] Architecture CI Flight Engineer D Railroad Section Foreman O French 


o Brides and Building Foreman z Foundry Work Good English 
o B Building BHO HE ES E E Heat Treatment of Metals n zu Engineering Courses H High School 
i ngineering 'o ining ndustrial Engineer ermaking 
O Contracting and Building O Industrial M UID O Combustion Engineering AE irre ME: 
[] Highway Engineering L] Mechanical Drafting DL] Engine Running 
[] Lumber Dealer O Mechanical Engineering O Marine Engineering O Postal Service 
O Reading Structural Blueprints O Mold-Loft Work L] Steam Electric [] Salesmanship 
O Sanitary Engineering [] Patternmaking O Steam Engines [] Secretarial 
[] Structural e ting [] Reading Shop Blueprints Textile Courses O Sign Lettering DXSpanish 
O Structural Engiusectug O Sheet-Metal Drafting O Cotton Manufacturing O Stenography 
O Surveying Mapping O Sheet-Metal Worker O Rayon Weaving O Traffic Management 


DIDIIDIITTIIIIIIITTITIT, ——— M € E. Home AO NEL n ede nnm DE DECRE FITTTITIII TATTA TETTEL] 
Present Working 
RRRARARAAARARARRARARAGAERRATARRAAARERRRATRRRSRSRRSSTSA Bitlsi TEETE Position... cee ee eee re ee ÁP— ree - Hours .. — EP 10.....,P. M, 
Canadían residents send coupon to International Correspondence Schools Canadian, PE Montreal, - Canada. 
British residents send coupon to I. C. 8., 71 Kingsway, London, W. €. 2, England. 


DISCOUNT TO DISCHARGED VETERANS— SPECIAL TUITION RATES FOR MEMBERS OF THE ARMED FORCES 
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«HAP" ARNOLD, Commanding Gen- 
eral of the Army Air Forces, grew up 
with American airpower. As a lieu- 
tenant fresh from West Point, he flew 
the Army's first flimsy planes (page 


87) and set early records for altitudes. 
This month Popular Science has the 
exclusive privilege of reviewing the 
glorious story of the AAF as told in 
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LIGHTER MOMENTS with 
fresh Eveready Batteries 


d etii MELAR a 


"bw 


“So far it’s been plenty walkie — but no talkie.” 


Goop NEWS—“Eveready” “Mini-Max” batteries are back! 
Since Pearl Harbor, they have powered the famous walkie-talkies 
and other vital equipment for our Armed Forces. 

Now, the War Production Board has authorized production of 
these famous “B” batteries for civilian radios. Chances are, you'll 
find them at your dealer’s now. 

Remember—size for size “Eveready” “Mini-Max” batteries are the 
most powerful “B” batteries ever made. 


Looking ahead to Victory? “Keep your eye on 
the Infantry—the Doughboy Does It!” 


The registered trade-marks “Eveready” and *Mini- | 
Max” distinguish products of National Carbon Co., Inc. TRAD ESM ARS 
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REPEAT PERFORMANCE 


On plane after plane, “rising suns” line up beside *swastikas" as 


the men and planes that helped smash the Nazis join the fight 
against the Japs. x Strange are the island-dotted open 
seas to the pilots who earned their “swastikas” over the 
| | hedgerows and winding rivers 
t — = Le i f^ ~“ D -—-R of the European Continent. 
3 Es EN * But familiar as the voice 
of an old friend is the 
smooth-running power of 
their Allison engines. 
Pilots learned half a 
world away that the 


name Allison means 
quality workmanship 
—and a reliable, 


dependable product. 


KEEP AMERICA STRONG 
BUY MORE WAR BONDS 


POWERED BY ALLISON 


P-38— Lightning 
P-39— Airacobra 
P-40— Warhawk 
4-36 and P-514— Mustang o | i 
P-63— Kingcobra ien 


More than 65,000 Allison engines N 


have been built for the above planes 
of the U. S. Army Air Forces. 


LIQUID-COOLED AIRCRAFT 


i| GENERAL 
DIVISION OF 
Indianapolis, Indiana MOTORS 


Every Sunday Afternoon — 
GENERAL Motors SYMPHONY OF THE AiRgR— NBC Network 
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What’s the DIFFERENCE between them 2? 


“That chap on the next street or in the corner 
office whose income is twice yours, whose wife has 
the clothes and household conveniences your wife 
dreams about, who has the job and authority you’d 
give your eyeteeth to have: how much does he 
differ in knowledge and ability from you? 

Surprisingly little; so little, in fact that you’d be 
amazed if you investigated thoroughly. 

But that little is all important. He knows what is 
behind his job—the why, what and how—and he 
knows how to tie in his work with other phases of 
the business and factory. He knows, too, how to man- 
age others, an ability which business rewards highly. 

You don’t—except in very special circumstances 
—get that knowledge and ability by day-to-day 
experience. You get it by study of principles and 
methods, from the boiled-down experience of others 
—and by becoming skilled in the application of 
those methods to actual problems. 

Fortunately for ambitious men and women, 
LaSalle has, for 37 years, specialized in gathering, 


A SALLE 


EXTENSION UNIVERSITY 


a Correspondence Tustitution 
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WHICH ONE ARE You? 


organizing and teaching these success elements. 
Working with over a million student members, 
LaSalle has perfected simple and practical spare- 
time training which has just one aim, to help its 
members become more able and successful. 

Do you really want larger success? If you do you 
will use the coupon below to find out what this 
training is like and how it can help you quickly and 
at moderate cost. Don’t delay. The coming of 


` peace will bring sharp job problems and unusual 


opportunities to millions—the man or woman who 
prepares now will win the real rewards. Mail the 
coupon today. 


em å ew es ee ee, 


E C A s m mm ee um m = = —— —— — —— i ee GAS GERD ee — 

| : 

| LASALLE EXTENSION UNIVERSITY i 

A Correspondence Institution | 

| Dept. 883-R « 417 S. Dearborn St. « Chicago 5, Ill. | 

| If you can help me win bigger success, I want to know it. | 

| Send me your free 48-page booklet on the business field 

| 1 have Eme below and full details about your | 

1 ome-study training. | 

D Accounting O Industrial Management | 
D Law: LL.B. Degree O Business Correspondence | 

| Traffic Management O Bookkeeping | 

| D Business English O Salesmanship | 

| OC.P.A. Coaching O Foremanship | 

| O Business Management O Stenotypy | 

| | 
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WHEN VOU NEED A KMIFE- 


YOULL DO BETTER WITH X-ACTO! 


3 aluminum handle styles 


Ist Choice of Hobbycrafters 
Because it's Sharper- 
Easier to Use 


Hobbycrafters everywhere are whooping 
it up for X-acto—the knife that's keen 
as a surgeon's scalpel, easy to use as a 
pencil. 

Made of finest surgical steel, specially 
tempered, precision-ground, X-acto cuts 
effortlessly through wood, rubber, even 
ivory. The bulldog-grip safety handle 
holds the blade tight, so it can't fold 
under; gives your hand greater skill and 
cutting control. Scientifically shaped 
blades get in and around the smallest, 
most difficult places. 

‘No home, no workshop, no hobby den, 
should be without this tough and ready 
wonder-knife. Get an X-acto and cut 
yourself in on a lot more fun... begin- 
ning today! 


THE KNIFE OF A 
MYRIAD USES 
No matter what your hobby is, you'll 


turn out a slicker job with X-acto. For 
instance, here are just a few uses: 


Modelmakers 


X-acto gets those hard- 
to-reach places, cuts 
clean, sharp curves and 
corners. Prevents split- 
ting, shredding, and other 
common faults. 


Artists 


A favorite tool for cut- 
ting friskets, silhouetting, 
trimming dummies, draw- 
ings and Ben-Day 
screens. Super-efficient, 
inexpensive. 


Photographers 


X-acto's keen, clean cut 
and sure, firm grip are 
unexcelled for stripping, 
patching, retouching neg- 
ntives and prints, cutting 
mats, and stencils. 


Leathercraft 


"K-acto gives a smooth, 
true cut. No pulled edges. 
It's the super-sharp knife 
you need for angles, bev- 
els, cut-out and incised 
pattern effects. 


A twist, a twirl, and the dull blade's 
out, the new, sharp blade's in. 
X-acto's always sharp, always ready, 
with the perfect knife-and-blade 
combination for every purpose. 


Send lor "HOW TO" Booklets: 


How to Build Scale 
Model Planes; Whitt- 

ler’ s and Woodcraft- 

er's Handbook: 

Twelve Technics = 
The Knife as a Draw- 
ing Instrument; Com- 
mercial Artists’ 
Handbook. Only 10¢ 
each. Full of ideas. 


X-acto Crescent Products Co., Inc. 
440 Fourth Ave., New York 16, N. Y. 


x-acto 


X-acto Tools, Too! 


X-ncto Planer, single-bevel blade . . $1.00 
X-acto Sander, 3 grades sandpaper . .50 
X-acto Hand Drill & Pin Vise . . . 25 


A-acto Hobbycrafter's Saw(notshown) 1.25 
X-acto Balsa Stripper, movable guide. 1.00 


Carves Cartoon Strip 
Lapel Gadgets 


“I’ve carved lapel pins in 
the shape of comic strip 
characters. You ought to 
hear the praise I get! I 
never had a sharper, han- 
dier knife than X-acto.' 
T.J.L, Rivers, Ariz. 


KNIVES 
& TOOLS 


At better hardware, hobby, and gift shops—or il not available write direct to 
AX-acto Crescent Producis Co. Ine, 440 Fourth Ave., New York 16, N. Y. 


. I X-acto for fine delicate cutting 50¢ ea. With 5 extra blades $1.00 
2 X-acto for medium work 50¢ ea. With 5 extra blades . 

. 62 X-acto Double set with 10 extra blades . m 

. 82 X-acto Fitted wooden knife chest 

. B3 X-acto De Luxe chest with extra blades 
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oe Building this 
^ c A. M. SIGNAL GENERATOR 
|^ gives you valuable ex- 
perience. Provides 
amplitude - modulated 
signals for test and 
experiment purposes. 


; Pi p f | time work. Many = 
^t i So de - t $10 a week EXTRA fixing Radios in 
uon Von : spare time, 


DER 73 
ER 


with 6 Big Kits 
of Radio Parts | Send You 


.— .Let me send you facts about rich Opportunities 
in Radio. See how knowing Radio can give you secu- 
rity, d prosperous future. Send the coupon for FREE 
64-page book, “Win Rich Rewards in Radio." 
Read how N.R.I. trains you at home, Read how 
you practice building, testing, repairing Radios 
with SIX BIG KITS of Radio parts I send you. 


You build this 
SUPERHETERODYNE 
CIRCUIT that brings in local 
and distant stations. You get 


You build this practical experience putting 
Future for Trai | "ER MEASURING INSTRUMEN : this set through fascinating 
ained Men Is Bright vourself early in the course—use it for tests. 


in Radio, Television, Electronics practical Radio work on neighborhood 


The Radio Repair business is booming NOW. Radios to pick up EXTRA spare time 
There is good money fixing Radios in your spare money! 
time or own full time business. Trained Radio 
Technicians also find wide-open opportunities in 
Police, Aviation, Marine Radio, in Broadcasting, 
Radio Manufacturing, Public Address work, etc, 
Think of the boom coming when new Radios can 
be made! Think of even greater opportunities 
when Television; FM, Electronics, can be offered 
to the public! 


Many Beginners Soon Make $5, $10 
a Week EXTRA in Spare Time 


The day you enroll I start sending you EXTRA 
MONEY JOB SHEETS to help you make EXTRA 
money fixing Radios in spare time while learning. 
You LEARN Radio principles from my easy-to-grasp 
Lessons—-PRACTICE what you learn by building 
real Radio Circuits with Radio parts I send—USE 
your knowledge to make extra money in spare time, 


Lesson FREE 


. Gives hints on Receiver Serv- 
icing, Locating Defects. Repair 
of Loudspeaker, I. F. Trans- 
former, Gang Tuner, Con- 
denser, etc., 31 illustrations. 
Study it—keep it—use  it— 
e sain without obligation! Mail Cou- 
E ; pon NOW for your copy! 


-Sample 


Mail Coupon for Free Copy of Lesson 
and 64-Page Illustrated Book 


I will send you FREE a sample lesson, ‘‘Getting 
Acquainted with Receiver Servicing,’’ to show you 


how practical it is to train for Radio in spare [ | 
time. With it I'll send mv 64-page, illustrated bool GET BOTH 64 PAGE BOOK FREF 
“Win Rich Rewards in Radio." Just mail coupon | _ SAMPLE LESSON | : 
in an envelope or paste it on a penny postal. - 

J. E. Smith, President, Dept. 5HP3, National Radio 


institute, Pioneer Home Study Radio School, 
Washington 9, D. C. 


ay no Ml. 


Win 22: 
in Rich © 


MR, J. E. SMITH, President, Dept. 5HP3 
National Radio Institute, Washington 9, D. C, 
Mail me FREE, without obligation, Sample Lesson and 
Hn4-page book, *''"Win Rich Rewards in HRadio.'' (No 
salesman will call. Please write plainly. ) 


My Course Includes Training in 
TELEVISION © ELECTRONICS 
FREQUENCY MODULATION 


ITN AENT IE cen yl E one AL Mo ec ml ee M E Sea naa E EE i 


PRE Bee ois ae ie a ee eae 


pmo a eee a Amo mo 
hecarm m m m A. 


Coming Next Month 


FIRST ASHORE at Okinawa, as at many an- 
other Pacific landing, were the amphibian trac- 
| tors—troop and cargo carriers that are equally 
at home on land and water. Now we can reveal 
the secrets of these versatile vehicles—their 
mechanical features and the new battle tactics 
they have produced. 


HOW WOULD YOU LIKE to step into the 
shop of an eighteenth-century cabinetmaker 
and see how fine furniture was made in the 
days of Chippendale and Hepplewhite? You 
can do it—in ten pages of text and pictures 
describing the restored shop at Williamsburg, 
Va., where expert craftsmen use the tools and 
methods of 200 years ago. 


| FLOATING REPAIR SHOPS, crammed with 
| all kinds of tools and machinery, are keeping 
|, our Superfortresses in the air to hammer at 
| Japan's shipyards and factories. No need to 
wait for repair facilities to be built at a newly 
| captured island base; these seagoing trouble- 
|, shooters anchor offshore as soon as the run- 
| ways are down. Read about this new triumph 
| of American wartime engineering. 


SAWING A WOMAN IN TWO is a mystify- 
ing stunt when a magician does it on a theater 
stage. But did you know that for a dime the 
staid U. S. Patent Office will let you in on the 
secret? Not only that, but you can learn how 
| to shoot the same woman from a cannon if she 
! survives the sawing. These and other mysteries 
|! are explained in patents covering apparatus for 
stage illusions. 


HAVING MOTOR TROUBLE? Small A. C. 
electric power units do a lot of useful work 
around the home and shop—and, in many 
| cases, get mighty little care. Even if your own 
|! motors are running all right, you'll want to read 
| and file away the practical how-to-fix-it article 
| we're publishing next month. It tells you what 
you need to know about how these motors 
work and how to diagnose trouble. 


“GOING ALOFT” is one of the old tricks of 
the sea that every pleasure-boat owner should 
know—whether it's for work on the rigging or 
to set a masthead watch, or just for the heck of 
it. After reading Elon Jessup's advice on the 
subject, you'll be able to swarm up the shrouds 
or ratlines like an old salt. 
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The Insult 


HEY/YOU BIG APE/WHATS THE 
IDEA OF BUMPING ME?  , 
YOU RUINED | 


"WEAKLING" 
| EH? I'M FED UP. 
WITH BEING 


EVERYBODY! 


WHAT/ YOU 
HANGING 4 
AROUND XW 


i 
=h 


<S By GoLty / 
) — ILL SEND FOR: 
S CHARLES ATLAS] fi 


fA "uM 


ri 
L X 


| Can Make YOU a Nev 


that 
made 


MAN/ ATLAS SURE 


JUST GIVE ME A CRACK 


AROUND BY €j FREE BOOK ; AT THAT BIG APE NOW! 
Z, RIGHT NOW!) 


PLENTY ON THE < 
BALL TOO! 


—in only 15 Minutes a Day! 


like Jim's in the bowling alley— 
all kinds of embarrassing ex- 
periences that make you fed up with 
ein "pushed around''—sick and 
tired of having the kind of body that 
people PITY instead of ADMIRE. 
Then give me just 15 minutes a day! 
That’s all I need to PROVE I can 
make you a NEW MAN! 

I was once a thin, pepless, 97- 
pound ‘‘bag of bones" myself. Then 
I discovered my now-famous secret, 
"Dynamic Tension." It turned me 
into “The World's Most Perfectly De- 
veloped Man.’’ And I have used this 
secret to rebuild thousands of other 
scrawny. half-alive weaklings into 
perfect red-blooded specimens of real 
HE-MANHOOD. Let me prove that I 
can do the same for YOU! 

“Dynamic Tension" Does It! 

Using ‘Dynamic Tension” only 15 
minutes a day, in the privacy of 
your own room, you quickly begin to 
put on muscle, increase your chest 
measurements, broaden your back, 
fill out your arms and legs. This 
easy, NATURAL method will make 


H ike you ever had experiences 


AUGUST, 1945 


you a finer specimen of REAL MAN- 
HOOD than you ever dreamed you 
could be! 

I don't care how old or young you 
are, or how ashamed of your present 
physical condition you may be. If 
you can simply raise your arm and 
flex it I can add SOLID MUSCLE to 
your biceps—yes, on each arm—in 
double-quick time! 


FREE BOOK 


Thousands of fellows have used my 
marvelous system, Read what they say— 
see how they look before and after—in 
and 


my book, "Everlasting Health 
Strength."'" | 

Send NOW for this 
book —FREE. It tells 
all about  ''Dynamic 
Tension," Shows you 
actual photos of men 
I've turned from puny 
weaklings into Atlas 
Champions, It tells 
how I can do the same 
for YOU, Don't put it 
off! Address me per- 
sonally, Charles At- 
las, Department 18, 
115 East 23rd Street, 
New York 10, New 
York. 
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CHARLES ATLAS, Dept. 18 
115 East 23rd St., New York 10, N. Y. 


I want the proof that your system of ''Dy- 
namic Tension'' will help make a New Man of 
me-— give me a healthy, husky body and big 
muscular development. Send me your free 
book, ‘‘Everlasting Health and Strength.’ 


(Please print or write plainly) 


ADDRESS... ce @ss cee eee nee eee eee eee eee 


repena ek eee ae 
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DO YOU THINK IN CIRCLES? 
Do you ask yourself, “How shall I begin; 
what shall I do next?" Have you a con- 
fusion of ideas? Mastery in life, success 


in any enterprise, comes from the subtle 
ability to marshal your thoughts, to call to 
the fore, when an emergency arises, the 
proper mental powers. Mentally, you are 
an aggregate of forces. Why dissipate them 
because of lack of knowledge of how to 
properly use them? Learn to unite them, 
and you will have at your command, a 
tremendous power for accomplishment. 
SEND FOR FREE BOOK 

The Rosicrucians have preserved for 
centuries knowledge of the secret method 
for the development of mind power and 
the direction of man’s unused inner facul- 
ties. This wisdom, not strange or mysteri- 
ous, has changed the course of life for many 
men and women throughout the world. 
Write for the free, sealed book which ex- 
plains how you may obtain this helpful 
information. Address: Scribe D.E.H. 


The ROSICRUCIANS 
[AMORC] 


San Jose California 


— USE THIS COUPON — 


Scribe D.E.H. 
The Rosicrucians 
San Jose, California 

I am sincerely interested in an intelligent 
method for attaining a mastership of life. 
Send me without obligation, your FREE 
Book which explains how I may receive and 
use your age-old method. 


Name. RRE-UEREERERBEARERARRARAEEGGRRG RR RR MR GRÉ LLDLSLRIETITIILITIT see 
Fas bal 2). See ze er EE EE eee oi ea 
D. ne ee ERR a 
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Parks Offers Information 
On How To Prepare For 
Your Career In Aviation 


Write for Parks’ 64-page illustrated catalog 
describing how to prepare for your oppor- 
tunities in Aviation. 

For the past 18 years Parks graduates in 
Aviation Maintenance, Operations, and Aero- 


nautical Engineering have continued to as- 
sume positions of Leadership in the Industry. 
Parks training is on the college level leading 
to an accredited Bachelor of Science Degree. 
You will find the answer to your questions of 
Aeronautical Career preparation by writing 


the College Registrar. He will send you, with- 
out charge, information of value to your 
future. Write today! 

PS-85 : East St. Louis, Illinois 
B are big rewards in the 
communications line for the 

RADIO, Radio man who has the an- 
swers! Too, the equipment that 
has made Hadio communication 
possible is functioning now in 
other rewarding flelds. Electron 

tubes in industry promise a 
| whole new World of Electronics. 
and — I. C. S8. has a variety of Radio 
! a Courses and a great new stand- 
we ard Electronics Course, Write 
for booklet, pick your Course. 
International Correspondence Schools, Box 7629-L, Scranton 9, Pa. 
AND AIR CONDITIONING COURSE 
Learn at home-—how to start your own repair shop on lit- 
tle capital. No previous experience needed. Common school 
education sufficient. Splendid opportunity for older men. 
Prepare now for after the war. FREE illustrated booklet, 
MECHANICS TRAINING SCHOOL 
4701 W. Pico Dept. S-38 Los Angeles 6, Calif. 
LEARN maxinc CARTOONING 
| MAKING 
IN SPARE TIME — by Easy Picture Chart Method 
Same Simplified Method that has helped train creators of € 
"Terry & Pirates,"’ ''Freckles,'" “Out Our Way,'' “Winnie 
Winkle,'' *'Reg'lar Fellers,'' ‘‘Strange As It Seems,'' 
"The Neighbors," and many others. Earn while learning. 
Send lüc for Picture Chart (to test your ability). Samples 
of successful students, and full details. (State age.) 
Landon School of Cartooning, Dept. 4528, Philadelphia 1, Pa. 
ENGINEERING, Broadcasting. Serv- 
icing, Electronics, Aviation, Marine 
& Police Radio taught thoroughly. 
48 weeks' Engineering course equiv- 
alent to 3 years' college radio GM All expenses low. Co- 
educational. Catalog upon req 
Valparaiso Technical Institute. "Dept. 503 Valparaiso, Ind. 
f^ ALL E | 
T2 fal DATA E « 
; PLASTEX Industry needs manufacturers on small 
scale and for big production of Lamp and Clock Stands, 
Art Goods and Noveities in Plastex and Marb je imita- 
| tion. Experience unnecessary. Loc material makes regu- | 
lar 10c store sellers. Rubber moulds furnished for speed 
production. Small investment brings good returns. 
Big chain store orders now being placed. Ambitious 


men have chance for real prosperity. Our Free book- 
let will interest and benefit vou. 


PLASTEX INDUSTRIES, Dept. 2, 108 5 Washington Av., New York 55, 4.7. 


POPULAR SCIENCE 


NOW is tne time To 


PATENT anp SELL your INVENTION 


Now, more than ever before, is the right time to patent your invention, Why? 
ecause manufacturers everywhere presently engaged in war production 


are looking ahead to the future by buying up patent rights now, so they 


have new and attractive items to make and sell for civilian consumption as. 
soon as the war is over: This is what happened during and after the last war. 
Hence, the smart thing for you to do is to look ahead to the future too. 


Protect your invention and yourself by applying for a patent now. 


"PATENT GUIDE" EXPLAINS WHAT TO DO 


Our "Patent Guide for the Inventor" answers many important questions 
concerning Patents that inventors constantly ask. It tells what facts, de- 
tails, drawings, sketches, etc. are necessary to apply for a Patent; how 
to protect your invention through dated and witnessed disclosure; how 
to do this AT ONCE to safeguard your rights; how Patent Office Records 
can be checked to determine whether the invention is probably patent- 
able before filing fees need be paid; discusses costs involved and a 
practical way these can be paid as the application progresses, It tells 
how some inventors secured financial backing; how many simple in- 
ventions have proved large commercial successes; how Patents covering 
improvements also can be profitably utilized and marketed; tells count- 
less other facts of interest. 


WHY YOU NEED EXPERT. ASSISTANCE 


The Patent Laws were enacted for your benefit—to give you protec- 
tion for the features of your invention which are Patentable. But these 
features must be legally and concisely set forth in the form of "claims." 
This phase of the procedure is so complex that the Patent Office ad- 
vises the Inventor to engage a competent Registered Patent Attorney, 
We maintain a large staff—carefully trained registered patent attorneys 
—expert draftsmen—experienced searchers—to serve you. We have 
been serving inventors for more than 20 years. 


TAKE FIRST STEP NOW 


With the Patent Guide you will receive also Free a “Record 
of Invention" form which will enable you at once to establish 
the date of your invention, before you file your Patent applica- 
tion. This step costs you nothing yet may be vital to your suc- 
cess. Remember — in Patent Matters, ACTION is IMPOR- 
TANT. Delay can be costly. Mail the coupon in an envelope 
or paste it on a penny postcard NOW, 


le 
| a 
CLARENCE A. O'BRIEN & HARVEY B. JACOBSON | 
| in 
| 
un 
| 


“Worthy of your Trust"' 


. : 7 Registered Patent Attorneys 
52-H Adams Building 


Washington 4, D. C. 


Phe | ae your oF 


and 
Invention" form 


will 


2-H Adams Building, Washington 4, D. C. 


NVENTORS 


FREE 
BOOK 


Meo Guide for the 
“Record of 
"REE. This redued does not obligate 
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CLARENCE A. O'BRIEN & HARVEY B. JACOBSON | 
Registered Patent Attorneys before the United States Patent Office 
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Wa 


12 WEEKS TRAINING 
ON REAL MOTORS, GENERATORS, ETC. 


Trained Electrical men are needed now. It's not 
how young you are, or how old you are. The ques- 
tion is, have YOU the training to hold a good job 
today—and a good job with a real future—in 
peace time. 

COYNE TRAINING 1s easy, practical. 
Located in Chicago, Coyne has behind it 46 
years of experience in training successful men. 
Mail coupon now! 


| “Learn-by-Doing” in the Great Coyne Shops 
| Get ready for a big future the quick Coyne Way—by 
| actual work on full-size electrical equipment, not 


| big opportunities. 


|! ation'' plan enables you to get 


| Coupon 


by correspondence. Learn house-wiring, motors, power 

plants, switchboards, auto electricity, etc. Be an ‘‘All- 

Round Electrical Man’’—for - 
VETERANS — Coyne is 


equipped to train those 
who qualify for training 
under the G. I. Bill of 
Rights. Check coupon. 
We also have facilities for 
men with physical disa- 
bilities whether due to 
war or other causes. 


INDUSTRIAL 
ELECTRONICS 


Train First—Pay Later 


My “Pay-Tuition-After-Gradu- 


training first, and pay for 
your tuition in easy payments 
after graduation. If you need 
part-time work to help de- 
fray expenses while here, I'll 
help you get it. 


Lack of Experience 
No Bar! 


Many of my students have 


never had Electrical experi- Now Included! 

| ence. Others have had experi- No extra 

| ence in one or two branches but st for 
realize they need all-around Cost 10 

| training for the better jobs. valuable 

| So whether or not you have extra 
had electrical experience training 
you need Coyne training. in this big 
Get My Free Book! | f:2»f 

| Let me send you my big illus- “fink. 
trated book showing how I help po 


ou get the training you need 
or a good Electrical job. It's 
FREE—no obligation—no 
salesman will call. Send the 
today ! 
H. c. LEWIS, Pres. 
" ELECTRICAL 
COYN E SCHOOL 
500 South Paulina Street i: 
Dept.C5-73, Chicago 12, W. PS 


H. C. LEWIS, President, Dept. C5-73 
COYNE ELECTRICAL SCHOOL, 
500 S. Paulina St., Chicago 12, Ili. 


Send me your Free Book. Tell me about your SPECIAL 
INDUSTRIAL ELECTRONICS TRAINING at no extra 
cost, and your “Pay-Tuition-after-Graduation" offer. 


DVeteran-Send G.I.Bulletin [] Send Physical Disability details. 
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Buy War Savings Bonds and Stamps regularly. 
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! ai 
e an ARTIST: 
Prepare now for a fascinating career as an Artist! Our 
practical home-study method has trained men and women 
of all ages since 1914, COMMERCIAL ART, CARTOON- 
ING, and DESIGNING all in one complete course, 
Trained Artists are capable of earning $30. $50, $75 a 
week, No previous art experience necessary. Write for 
FREE BOOK. “Art for Pleasure and Profit” describes a 
our spare-time training. TWO ARTISTS’ OUTFITS in- gIVES 
cluded with course, STATE AGE, s 

WASHINGTON SCHOOL OF ART, Studio 138P details 
1115--15th Street, N. W., WASHINGTON 5, D. C. 


"STATE COLLEGE 


B. S. Degree in 27 Months 


Distinguished for technical 214 -year courses in 
Civil, Electrical, Mechanical, Chemical, Radio, 
Aeronautical Engineering; Business Adminis- 
tretion, Accounting, and Secretarial] Science. 


FREE 
BOOK 


ip 


ENGINEERING 


EX-SERVICE MEN can complete work here in shortest possible time, 
Special Prep. Dep't. Also REFRESHER COURSES. 36-Week Courses 
in Surveying. Drafting, Low tuition. Low living costs. Cosmopolitan 


student body. 62nd year. Enter Sept., Jan., March, June Catalog. 
ANGOLA, INDIANA 


585 College Ave. 
SPRINGBOARD 


DRAFTING 


TO SUCCESS! 


Increased salary, larger responsibilities, a real career in- 
stead of just a job—these are to be had by the trained 
draftsman. I.C.S. makes the way to thorough, practical 
training open to you. Check up and you'll] find that nearly 
every ‘‘big name'' American in engineering and production 
acquired experience at the drafting board. Many of them 
started by writing for the I.C.S. free booklet. Send for 
it today! It can be the most important act of your life, 


International Correspondence Schools. Box 76291, Scranton 9, Pa. 


=> STUDY AT HOME 
! Legally trained men win high- 
er positions and bigger suc- 
cess in business and publie 
Hfe. Greater opportunities now than 
pu C LX ever before. Big corporations. are 
IO We à headed by men with legal training. 
More Ability: More Prestige: More Money 
3 We guide you step by step. You can train st home 
during spare time. gree of LL. B. Successful 
graduates in every gection of the U. S. We furnish 
&l text material, including 14-volume Law Library. Low cost, evan 
terms, Get our valuable 48-page''Law Training for Leadership'' an 
**Evidence’’ books FREE. Send for them NOW, 
LASALLE EXTENSION UNIVERSITY, 417 South Dearborn Street 
A Correspondence Institution Dept. 883-L Chicago 5, lll. 


sw ENGINEERING son 


With A Chartered Educational Institution 
Courses in ENGINEERING: Electrical, Civil, Mechanical, Drafting, 
Architectural, Steam, Aeronautical, Radio, Structural, Mining, In- 
dustrial, Highway, Petroleum, Marine, Chemical. 

Courses in ARTS AND SCIENCES: Philosophy: Education; Letters; 
Public Health; Medical Jurisprudence, Psychology; Sociology; Physics; 
Chemistry; Geology: Pol. Science; Theology; Law: Business and 
Commerce; Accounting; Mathematics, Statistics; Agriculture, ý 

MeKinley-Roosevelt Incorporated, 4610-BC, Sheridan Road, Chicago 40, lllimsis 


Begin today. Write now for our Free Book, *‘How 
to Become a Good Penman,'' it contains specimens 
and tells how others learned to write in spare time. 
Enclose 10c for your name beautifully written and 
a pen um suitable for shaded writing. Write today. 
HE TAMBLYN SCHOOL OF PENMANSHIP 
N-439 Ridge Bullding,. Kansas Clty, Mo. 


PORTRAIT 
PAINTING 


t f LEARN 5s 


AT HOME 


EARN MONEY 


STUART STUDIOS. Send for free book today. 
121 Monument Circle, Room 288, Indianapolis 9, Ind. 


POPULAR SCIENCE 


INVENTIONS 


MODERN BUSINESS WANTS INVENTIONS 
Practical and novel inventions are in big demand today. 
The opportunity for quick money is enticing. Sales sources 
are many if your invention has merit. But, be sure—betore 
you place your device in strange hands—that it 1s fully 
protected. A United States Patent gives you this protec- 
tion, The first step toward inventive success always 1s— 
and always has been—the application for a U. S. Patent. 
There is no other way to protect your invention in 
accordance with the laws of this country. 


MAKE THIS RECORD NOW Tf you have an in- 


vention, and wish to secure it for the future, act at once. Have it 
dated now and recorded in our office. We will send you this FREE 
Invention Record Form for the purpose. Fill out the Invention 
Record Form fully describing the nature of your invention. Make 
a sketch of its main features. Mail it to us and we will record the 
date it was received in our office. The earlier the date the better 
your chance of combating rival inventors who may lay claim to 
your idea later. Don't delay a single minute in taking this im- 
portant step. Your whole future may depend upon it. Mail the 
coupon for our FREE Invention Record Blank and New FREE 
Book Today! 


HOW WE SERVE YOU AS REGISTERED 
PATENT ATTORNEYS The U. S. Patent Office 


strongly recommends—unless the inventor is familiar with such 
matters—that he employ the services of a Registered Patent Attorney 
in the preparation of his Patent Application. We are Registered 
Patent Attorneys fully qualified to represent you at the Patent Office. 
We have had long experience in studying hundreds of types of 
inventions, This gives us the ability to judge your invention and to 
describe it accurately and convincingly in technical language. It 
gives us the perception to center arguments upon those details of 
your invention which, in our judgment, will be looked upon most 
favorably by the Patent Office Examiner. 


Mail the coupon today for our new FREE Book, “How 
to Protect, Finance and Sell Your Invention," and our 
FREE Invention Record Form— maybe this step will 
pave the way to future security for you and your 
family. Act Today! 


We paint no glowing road to fortune—but if you have 
an invention . . . if it serves a definite new need... 
j| the public accepts it—we can tell you it may provide 
the security and benefits you are seeking. 


MeMORROW & BERMAN 


Patent Attorneys 
142-C Atlantic Building 
Washington 4, D. C. @. 
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invention Record 


Know How Successful 
Inventors Protect und LW 


Our new FREE Book is the latest volume on In- 
ventions and Patents off the press. It’s a book 
every inventor should have. Mail the coupon today 
for our book ''How to Protect, Finance and Sell 
Your Invention’’ and learn these important facts— 
| How to know if there is a prior U. S. patent 
on your invention. | 
How to save steps in getting patent action. 
How we prepare your application for presen- 
tation to the Patent Office. 
| How you may patent an improvement on 
something in use now, 
How to obtain funds to patent and pro- 
mote your invention. 
| How to find a buyer or backer for 
. your invention. 
How to protect yourself in 
making royalty  agree- 
ments. 


These and many other inven. 
tive facts you'll learn by | 


reading our new FREE ; 
Book, “How to Pro- ' ». 
tect, Finance and up» 
Sell Your In- P 
vention.'' A 
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BE READY FOR 
A BETTER JOB 
AT BIGGER PAY 


Thousands of 
Trained Men 
Will Be Needed 


ESOS ESAS 
2. th SA x a 
i 


@ New homes and other structures to be built after 


peace returns will provide a tremendous number of well- | 


paid jobs. Men trained in Architecture, Drafting, Con- 
tracting, Carpentry and related building trades wil] cash 
in BIG on their knowledge and skill. YOU can train in 
spare time at home, at low cost, for a big-pay job in 
this rich field. American School can help you to success 
just as it has helped others during its 48 years. Check, 
fill in and mail coupon NOW for FREE information. 
AMERICAN SCHOOL, Dept. BC46,Drexel Ave. at 58th St. ,Chicago37, 111. 
Send me FREE information about your special training plan 

covering subjects checked below. 

O Architecture and Building 

O Drafting and Design 

O Contracting 

O Practical Plumbing 

O Air Conditioning 

O Refrigeration 

O Electrical Engineering 


D Automotive Engineering 
D Diesel Engineering 

D Mechanical Engineering 
D Plastics Engineering 

O Aviation O Radio 

D Business Management 
D High School Courses 


& s E » W B W"» à B à €" b à T" 8 5 5 & à& 5$ @ & & 
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3 MONTHS AFTER TAKING 
YOUR LESSONS! 


"NOW I HAVE AN ORCHESTRA 
OF MY OWN," 


writes Bert Magyar ot Barnwell, Alberta, Canada Ss 
e “It has been a pleasure studying my lessons and I am 
well pleased with vour Course. Three months after I be- 
gan taking your lessons I started playing in a dance or- 
chestra. And now I have an orchestra of my own 

"Due to my rapid progress with the Saxophone, many 
people have asked where I have been taking lessons. I can 
truly recommend your Course for any student who wishes 
to learn music a quick and easy way." 


(Signed) Bert Magyar 


THOUSANDS HAVE LEARNED TO PLAY 
THEIR FAVORITE INSTRUMENTS 
You, too, can learn to play this quick, 
easy home study way for only 7c a day! 
You learn to play by playing real tunes 
by note. You can't go wrong. Mail 
coupon today—see for yourself. U. S. 
School of Music, 88 Brunswick Bldg., 


k N P t New York 10, N. Y. 
FREE PRINT and Picture Sample 
U. S, School of Music, 88 Brunswick Bldg., New York 10, N. Y. 


SS — -— — — — — — € — Se — — —— ee ee € 
Please send me Free Booklet and Print and Picture Sample. I would 
like to play (Name Instrument), 


Have you 


Instrument. *" 5 E BOR." à» P n» A B o &» B o» 4 B oB B à P à 4 & & a Instrument?, ü 
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REFRIGERATION 


BECOME A sic 
male AIR CONDITIONING 


Now, not “naxt week,'" is the time to start training 
for a top-pay job in this vital field. A drastic shortage 
of trained service experts exists. Many thousands 
more will be needed for big post-war expansion 
caused by new industrial uses. Train NOW to get 


Millions of Older 
Units Need Expert 
Service. Big After- 


the-War Expansion your pick of best jobs. We will give you the practical 
Will Create oo ee yoa. mead ave 5 yours s pip a Min ed 

More Ü rtunities women for the Army an avy only, e-precis 
ppo aircraft instrument work. So our methods must be 
Approved for right. Common schooling is all you need. Our unique 
Veterans 96.1." system makes everything easy to grasp. You can 
mes train at home and in our big Chicago shops. Write 

Training for full facts TODAY, without obligation. 


SPCC ORCC HPO | 


INDUSTRIAL TRAINING INSTITUTE 


2150 Lawrence Avenue, Dept. P2H, Chicago 25, Illinois 


DRAFTING 


More good jobs now in Drafting. Learn AT HOME 
in spare time (or at our Chicago School). Send 
postcard for FREE TRIAL LESSON and see how 
easy to learn and get a good job. 

CHICAGO TECHNICAL COLLEGE 


K-216 Tech Bldg., 2000 5. Mich. Ave. 
Chicago 16, ILL. 


Polib! 


Plastics can be the next great industry . . . expanding 
ewiftly and largely as the automotive, radio and sisti 
businesses. Already, it is an important industry and a grow- 
ing one. With I. C. 5. training, you can take advantage of 
the many opportunities in Plastica today. At the same time, 
you prepare for the vast possibilities of tomorrow. Write for 
the free booklet containing full information! Do it right now! 


International Correspondence Schools, Box 7629-L, Scranton 9, Pa. 
BECOME AN EXPERT 


ACCOUNTANT 


Executive Accountants and C. 000 a year. 
Thousands of firma ne need them. eon! 20. Y ber hel Lind re Account- 
auta in the We train you thoroly at home in spare time for 

. A. examinations +r executive accounting positions. Previous ex- 


YOU CAN ADVANCE IN 


TR unnecessary. Personal training under supervision of staff of 
pen s, including members of the American Institute of Account- 
ants. P Write f for free k.''Accountancy, the Profession That Pays. 


LASALLE Extension University, 417 So. Dearborn St. 
A Correspondence Institution Dept. 883-H Chicago 5, ili. 


Correspondence Courses In LOW AS quip 


‘ELECTRICAL ENGINEERING EYA A = 


RADIO anc 


ELECTRICAL ENGINEERING. Get good grasp of pe electrical 


field, Modern. Very understandable, Theory made cas 
RADIO ENGI INEERING. Extra fine course in radio, public: address, hoto-electrie 


work. T super-service man, real vacuum tube technician. Tuition 
ONLY $25. either course. Deferred payment plan. Servicemen needed badly. 


— for free copies of school catalogs. student magazines. ete, 
FREE LINCOLN ENGINEERING SCHOOL, Box 931-5S-80 
FOR COUGHS FROM COLDS, 
cuts, aches, burns, sprains use TAYLOR'S OIL (Called Taylor's 
Oil of Life over 80 years). At your favorite store. 


35c, 75c, $1.50 
G. C. Taylor Co., Inc., Fairport, N. Y. 
New Designs in CREE 


FRANZITE GRIPS 


Modernize Your Gun! Improve Your Score! 
Most durable grips made. Positively un- 
breakable! For Colt, Smith & Wesson, Hi-Standard. 
oru. uper & Mausers in a wide choice of beautiful 
esigns in ivory, pearl, walnut, onyx, etc. Low prices. FREE 
CATALOG. Dealers Wanted, à E 


SPORTS,INC.,(Mfrs.)5501Broadway,Dept.S-8,Chicago 40.,IIl, 
POPULAR SCIENCE 


ae E en 


AUDELS REFRIGERATION 
AIR CONDITIONING GUIDE. 2. 94 


New from co N Cover—1280 Pages, Fully Illus. Covering 
basic principles, servicing, operation & repair of household, com- 
mercial & industrial refrigeration & air conditioning. A gold 
mine of essential important facts for engineers, servicemen, users. 


AUDELS CARPENTERS & BUILDERS 
GUIDES—4 V " 6 


Os. & 5 & & B o à Bo à B B B à 5 B B B À 


A practical illustrated trade assistant on modern construction for 
carpenters, joiners, builders, mechanics and all woodworkers. 4 
vols., 1600 pages, 3700 illustrations, flexible covers. Pocket size. 
Each volume sold separately $1.50 a vol. 


AUDELS AUTOMOBILE GUIDE. 


A, practical quick ready reference book for auto mechanics, service 
men, operators & owners. Explains theory, construction & servic- 
ing of modern motor cars, trucks, buses & auto type Diesel en- 
gines. 1540 pages, fully illustrated. 55 chapters. Indexed. 


standard book for mechanics. New fluid drive covered. 


AUDELS DIESEL ENGINE MANUAL.$2 


A practical, concise treatise with questions and answers on the 
theory, operation and maintenance of modern diesel engines in- 
cluding General Motors 2 cycle Diesel. 384 pages, fully illus., 
flexible binding, pocket size. All details plainly brought out, this 
book is of extreme value to engineers, operators & students. 


AUDELS WIRING DIAGRAMS......$1 


Pages. Illustrated. Gives practical facts on wiring of elec- 
rami apparatus. It shows clearly how to wire apparatus for prac- 
tically all fields of electricity. Each diagram is complete & self- 
explanatory. Highly Endorsed Pocket Companion. 


AUDELS PLUMBERS & STEAMFITTERS 
GUIDES—4 Vols. .......... 


A Practical Trade Assistant & Ready Reference. Explains in .96 
language & by clear illustrations, diagrams, charts, graphs, pic- 
tures Mh. dee of modern plumbing practice including Marine 
Pipe Fitting and Air Conditioning. 4 Vols.—1670 Pages—36412 
Diagrams. Pocket size. Each Vol. Sold Separately $1.50 a Vol. 


AUDELS SHEETMETAL WORKERS 
HANDY BOOK 


* 5B » © @ &ü 9 85 b B B à b & 9 P W * 


Practical inside information. Fundamentals of Sheet Metal Work. 
388 pages. Illustrated. 11 sections. Clearly written. Essential & 
important facts, figures, pointers in everyday language. Hef. Index. 
Developed by Experts for Sheet Metal Workers, Layout Men dic 
Mechanics. A Practical Encyclopedia in 10 Sections, size 7 x 10 
x 2—1125 Pages—350 Layouts—1600 Illustrations, 1001 Key 
Facts. Fully indexed for ready reference in answering your layout 
problems. Covers all phases of sheet metal work including Pattern 
Cutting, Pattern Development & Shop Procedure. 


AUDELS ANSWERS ON 
BLUE PRINT READING............$2 


For Mechanics & Builders. Covers all types of blue print reading 
including ship & airplane. 376 pages, fully illustrated. 


AUDELS NEW MACHINIST & 


TOOLMAKERS HANDY BOOK.., $4 p 


Covers modern machine shop practice in all its branches. 5 prac- 
tical books in 1. New from cover to cover. Tells how to set up & 
operate lathes, screw and milling machines, shapers, drill presses 
and all other machine tools. 1600 pages, fully illustrated, 5 x 644 
x 2. Indexed. 5 sections. 1—Modern Machine Shop Practice. 2— 
Blue Print Reading & How to Draw. 3—Calculations & Mathe- 
matics for Machinists. 4—Shop Physics. 
Slide Rule. 60 chapters. Easy to read and understand. 
companion that answers your questions. 


AUDELS MATHEMATICS & 
CALCULATIONS FOR MECHANICS $2 


Mathematics for home study or reference. 700 pages, 550 illus. 
Practical mathematics from beginning. How to figure correctly. 
Easy, correct methods covering a complete review. Ill & Indexed. 


AUDELS HANDY BOOK OF 
PRACTICAL ELECTRICITY ......$4 


For maintenance engineers, electricians & all electrical workers. 
1440 Pages, 2600 Illus. Covers important electrical information 
in handy form—ineluding Marine Wiring, Radio Principles, 
Welding. Indexed. A Key to a practical understanding of electricity. 


AUDELS RADIOMANS GUIDE...... $4 


A key to the practical understanding of radio including Frequency 
Modulation, Television, etc., Aircraft & Marine Radio. For radio 
engineers, servicemen, amateurs. T72 pages. 400 Illustrations & 
Diagrams. Photos. Review Questions & Answers, Reference Index, 
Authentic, clear, concise. 


AUDELS ELECTRONIC DEVICES. . 


Tells What You Want to Know About Electric Eye. Easily Under- 
stood. Covers photo-electric cells & their applications. Amplifiers, 
illumination, frequencies, voltage, photocell, tubes, Ohm's Law, 
wiring diagrams, etc. 


AUDELS WELDERS GUIDE. ........ 


A concise, practical text on operation & maintenance of all welding 
machines for all mechanics. Over 400 pages, illustrated. Covers all 
"methods of electric and acetylene welding including airplane work. 


A shop 


AUDEL, Publishers, 49 W. 23 St., N. Y. 10 !Empioyed by------------------------------- 


AUGUST, 1945 


5—How to Use the 


‘Read a 
MECHANICS 


GUIDES 


AN AUDEL GUIDE IS A coop FRIEND! 


Use the 
Trades, 
labor sa 


brains and experience of others in these Guides of the 
Save time and money with right methods, short cuts, 
ving ideas. CHECK NOW! You can look over any Audel 


Guide in your home. Start the Easy Payments if satisfied. 


pu w e aw CUT HEREsmmmmmn 


IMAIL ORDER 


" LR CO.,49 W. 23 St, „New York 10, N.Y. 


Please mail me for 7 days’ free examination the books 


ii marked (X) below. I agree to mail $1 in 7 days on each 


IfI 


book or set ordered, and to further mail $1 a month on each 
book or set ordered until I have paid purchase price. 


am not satisfied with Guides I will return them. 


[JAudels REFRIGERATION & Air Conditioning Guide . $4. 


[jJAudels POWER PLANT ENGINEERS GUIDE 


LjJAudels AIRCRAFT WORKER  . "E 

[jAudels MATHEMATICS and CALCULATIONS . . 

[jAudels MACHINISTS & TOOLMAKERS Handy Book . 
, | Audels MECHANICAL Dictionary . . . . 


LJAudels 
LjAudels 
J SAudels 
[JAudels 
OGueths MECHANICAL DRA 
. [jRogers DRAWING and DESIGN " a 
[JAudels MILLWRIGHTS and Mechanics Guide E d 
[JAudels CARPENTERS and Builders Guides (4 vols.) . 
[JAudels PLUMBERS and Steamfitters Guides (4 vois 
[JAudels MASONS and Builders Guides (4 vols. ). 
OMaster PAINTER and DECORATOR " 
, []JAudels GARDENERS & GROWERS GUIDES (4 vols.) à 
| Lice EON ee and Mechanics Guides 
os. 
CAudels 
(iHawkins Aids to ENGINEERS EXAMINATION . 
[]JAudels ELECTRICIANS EXAMINATIONS. 
DAudels WIRING DIAGRAMS 
DJAAudels Hand 
dels ELECTRICAL POWER CALCULATIONS 


DAu 


DL Hawkins ELECTRICAL Guides at $1. each . 
DAudels ELECTRONIC DEVICES E UU a os 
[JAudels ELECTRIC Dictionar "Hn 
LjAudels RADIOMANS GUID 

[LJAudels MEW ELECTRIC LIBRARY at $1.50 a Volume 


4. 
DAudels PUMPS, HYDRAULICS » AIR COMPRESSORS 4. 
[Audels WELDERS GUIDE . , & ue X 
[jAudels BLUE PRINT READING : 
DLJAudels SHEET METAL WORKERS Handy Book . 
LDAudels SHEET METAL PATTERN LAYOUTS . . 


AUTOMOBILE GUIDE 

DIESEL ENGINE MANUAL  . 
MARINE ENGINEERS Handy Book 
SHIPFITTERS Handy Book "m 
ING COURSE. . 


.* 
= 
.* 


7 and 8 complete 


2, 3, 4, 5, a æ a 
ractical ENGINEERING i d 


nswers on 


Book of PRACTICAL ELECTRICITY 


* eppBNerppEÉ pPPPPRNEPRNARANPRPNPI 


“yj Vols. I , IIl, IV, V, VI, VII, VERE, IX, X, XI, XII. 
[ Narme- - - - - -------------------- —— —— ARR a a 
OC a em 
De leis AAD em rper niii nna 
P.S.M. 


Buy War Savings Bonds and Stamps regularly. 
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ludustoy is in the arket now for nes for 
products and to help speed production the min- 


ute Washington gives the signal. Yes.... 
hearly everyone is anticipating a world of new 
machines, tools, gadgets, merchandise . , 
eagerly looking forward to the very things you 
and other inventors like you may be planning 
for them. So, if you've got an idea for an in- 
vention, do something about it quick... before 
someone else, maybe miles away, with a simi-- 
lar idea, beats you to it. 


P) HEED THE ADVICE found in Rule 17 
of RULES OF PRACTICE IN THE 
UNITED STATES PATENT OFFICE 
which says in part... “An applicant 
. . » May prosecute his own case, but 
he is advised, unless familiar with 
such matters, to employ a competent 
registered attorney or registered agent 
as the Value of patents depends largely 
upon the skillful preparation of the 
specifications and claims.'' Because Vic- 
tor J. Evans & Company have been suc- 
cessfully helping thousands of inventors 
for nearly 50 years, we have a knowledge 

of Patent Office procedure that greatly 

benefits those whom we serve. 


THESE FREE BOOKS . 
Point the way to SUCCESS Lit 


t as 


PATENT PROTECTION and WHEN 
AND HOW to SELL YOUR IN- 
VENTION tell you exactly what 
you want to know about patent 
problems , how to get the 
strongest possible patent, Include 
115 Mechanical Movements that 
may be just What you need to com- 
Plete your invention . . , contain 
helpful, practical suggestions on 
when and how to sell your invention. 

We will also send you absolutely 
free. the important “Evidence of 
Invention’’ form, You may need it 
to properly establish your claim 
while submitting details of your 
invention, Safeguard your inven- 
tion during theinvestigation period. 


Read these big books . . . See the im- 
portant ''Evidence of Invention" ce 
They're yours for the asking . 

with no strings attached, 


SEND FOR THEM TODAY | 


ga VICTOR J. = 
E Co. 


VANS & usd 
Registered Patent Attorneys for Nearly 50 Years i 


940-J Merlin Building, Washington 6, D. C. 


Please send me your books—‘‘Patent Protection" and i 


“Evidence of Invention' form, without cost or obligation. 


5 

Di "When and How to Sel] Your Invention’’—also important li 
E 
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(oZ Wow! 


, LARGE al 
[PRES "FIRES A ey 


HELP THE WAR EFFORT 


In times of War Emergency, Fire Hazards in- 
crease at a terrific rate. Fire is a destructive 
agent that aids the enemy. Play safe with FYR- 
FYTER EQUIPMENT. Opportunity for Sales- 
men. Write today for our Post War Sales Plans. 


THE FYR-FYTER CO. 
Dept. 92, Dayton 1, Ohio 


i Sin a 


BPA 


MASCOT SLIDE RULE 22 


Fits the pocket. Quickly solves any problem / 6 Ao TTINA 
in multiplication, division, proportion. Gives F|JY [fr tA. 
the square, the square root, logarithm ana AE: : HAE 

reciprocals of all numbers. Trig scales piva EEN 4 À 

sines and tangents of numbers. Fine black 
graduations on white celluloid. Complete 
with instructions. In fabricoid case $1.00, 
in leather case $1.25. Money back if not 
satisfied. Special offer to agents and dealers. 


MONITOR SLIDE RULE é" Dia. 
Made in white Vinylite. Same scales as Mascot 2s | 


Rule, Complete with instructions. Without case, $2.95. 
Leatherette case "5c additional. 
TAVELLA SALES CO., 2 1-KA West Broadway, New York 7, N. Y. 


“How to Make Money 
With Simple Cartoons" 


A book everyone who likes to draw should have. It is free; 
no obligations. Simply address 


CARTOONISTS’ EXCHANGE 
Pleasant Hill, Ohio 


= 8B BSTUDY AT HOME 


With A Chartered Educational Institution 
Men with legal training win higher po- 
sitions, larger earnings, and are bigger 
successes in business and public life, Op- 
portunities NOW greater than ever before, 
Complete course includes 20 college grade 
textbooks, Send for Catalog. McKinley- 
Roosevelt Incorporated, 4610-LB, 
Sheridan Road, — — O  — c . Sheridan Road, Chicago 40, Iilinols. 40, Illinois. 


in) fT se ——7 
- RECEIVING a 
Learn to send and recelve Radio Code with greater speed. 
Stop nervous tenslon. Have confidence, 


Same system used by radiotelegraph specialists. Thon- 
sands of operators needed, Rush name for FREE book. 


CANDLER SYSTEM CO. 


UJ Dept. 6-J, Box 928, Denver 1, Colo., U. S. A. 


LEARN MEAT CUTTING 
A e —In Spare Time. 


Dept. 1448 


Get into the vital meat industry. Concise, practical 
Home Training based on 25 years proven instruc- 
tion methods used at National's famous resident 
school, Prepares you for bigger pay as Meat Cut- 
ter, supervisor, market manager or more money 
"i, in your own store. Go as rapidly as your spare 
E- time permits. Diploma, Start NOW to turn your 

REN EN spare hours into maney. Send for FREE bulletin 
today. No obligation. 


National School of Meat Bee Inc., BER. 


0- -33, Toledo 4, O. Oo. 


x IT DUC E AT HOME 
| Write for the Voice Book -FREE 


Ger icai Ae, ae ee ee ee 


XL EUR fo thos es ELA. de i na 


~~ STUDIO Er? t Kimball Hal T* pe 4, m. 


regularly. POPULAR SCIENCE 


F. L. Sprayberry, one d 
of the country's fore- 
mos! Radio Teachers. 


|i SUPPLY A} 
*| FULL RADIO SET! 1 


for practical easy x 


LEARNING 


LL SHOW YOU HOW TO SUCCEED. RADIO 


ee ee DD 


A RADIO SERVICE 
BUSINESS OF YOUR OWN 


The offer I 


E Em 


dia, 


SPRAYBERRY TRAINING GIVES YOU BOTH 


TECHNICAL KNOWLEDGE—SKILLED HANDS 


There's only one right way to learn Ra- 
dio Electronics, You must get it through 
simplified lesson study combined with 
actual **shop'' practice under the per- 
sonal szuidance of a qualified Radio 
Teacher, It's exactly this way that 
Spravberry trains you , . . Supply- 
ing real Radio parts for learn-by-doingr 
experience right at home, Thus, you 
learn faster, your understanding is 
clear-cut, you acquire the practical 
'"know how'' essential to a good-pay- 
ing Radio job or a Radio business of 
your own. 


I'll Show You a New, Fast Way to Test 
Radio Sets Without Mfg. Equipment. 


The very same Radio Parts I supply 
with your Course for gaining pre-ex- 
perience in Radio Repair work may be 
adapted through an exclusive Spray- 
berry wiring procedure to serve for 
complete, fast. accurate Radio Receiver 
trouble-shooting. Thus, under Spray- 
berry methods, you do not have one 


cent of outlay for manufactured Test 
Equipment which is not only expensive 
but scarce, 

„ Read What Graduate Says — 
One Job Nets About $26.00 
“'Since last week I fixed 7 radios. all 
Food-paying jobs and right now I am 
working on an amplifier system. This 
job alone will net me about $26.00, As 
long as my work keeps coming in this 
way. I have only one word to say and 
that is, ‘Thanks to my Sprayberry 
training' and I am not afraid to boast 
about it.''— ADRIEN BENJAMIN, North 

Grosvenordale, Conn, 


DON’T PUT IT OFF! 


Get the facts about my training —now! 
Take the first important step toward 
the money-making future of your 
dreams, All features are fully explained 
in my biz, illustrated FREE Catalor 
which comes to vou along with another 
valuable FREE book you'll be glad to 
own. Mail Coupon AT ONCE! 


A GOOD JOB IN RADIO & 
TELEVISION BROADCASTING 


make v OL here 
portunity of a lifetime, 
chance to get ready for a 
future in the swiftly expanding field 
of Radio-Electronics INCLUDING Ra- 
Television, 
tion and Industrial Electronics, Be 


various subjects 


RADIO-ELECTRONIC 
SERVICE ENGINEER 


- NOW! YOU CAN PREPARE AT HOME IN SPARE TIME 
FOR AMAZING OPPORTUNITIES AHEAD IN 


ADIO — ELECTRONICS — TELEVISION 


with your present duties, Along with 
vour Training. you will receive my fa- 
mous BUSINESS BUILDERS which will 
Show you how to make some nice 
profits while learning. 


is the op- 
It's your big 
wonderful 


Frequency Modula- 


Prepares You for a Business of 


across in Repair and Installation Work. I teach 


wise! NOW'S the time to start. Your Own or Good Radio Job 
Opportunities ahead are tremen- 
AW dous! No previous experience My training will give you the broad, 
a a * is necessary. The 5Spravberryv fundamental principles so necessary as 
^ lm —À SS Xe —— ^n Course starts right at the a background. no matter which branch 
m -gi w beginning of Radio. You of Radio vou wish to specialize in. I 
: can't ret lost. It frets the make it easy for vou to learn Radio Set 
such a clear. simple way vou how to install and repair Electronic 
that you understand and Equipment. In fact. you'll be a fully 
remember, And. you can qualified  RADIO-ELECTRONICIAN, 
master my entire course equipped with the skill and knowledge 
in your spare time. It will to perform efficiently and to make a 
not interfere in anv wav wonderful success of yourself, 


JUST OUT! FREE! 

= = 
"How to Read Radio Diagrams and Symbols" 
25.5, 8 valuable new hook which 
explains in simple English how to 
read and understand any Radio Set 
Diagram or circuit, Includes transla- 
tlons of all Radio symbols. Send far 
this FREE book now, and along with 
it I will send you another big 
FREE book describing my Radio- 
Electronic training. 


part area UNT 


SPRAYBERRY ACADEMY OF RADIO 
F. L. Sprayberry, President 
Room 5585, Pueblo, Colorado 


Please rush my FREE copies of ‘‘How to MAKE MONEY 
in RADIO. ELECTRONICS and TELEVISION,'' and ''How 
to READ RADIO DIAGRAMS and SYMBOLS." 


1 Mame..... ssa uu d 


b 4 è ë Eb wv d EB X 


Address.....4...2223233 a [acri 
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City. ë t è p o5 s z 5* m E S r1 * T m» E " B p NE p b 4 a & E E k State. Li z LI Li Li z Li E 
(Mail in plain envelope or paste on penny postcard) 
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Here’s PROOF that YOU can 
GAIN POUNDS and INCHES 
of DYNAMIC MUSCLE — become 


TOUGH as a MARINE 


in 10 minutes a day, in your own home 
'", . . OR | DON'T WANT A CENT of YOUR MONEY" 


George F, Jowett “The World's greatest molder of men''— 
at last reveals to you in these five complete book-courses 
(value $5 each) 


l. How YOU Can Build a Chain-breaking ARM! 


Let me give YOU, TOO, such a pair of chain- 
breaking biceps. The strongest-armed man in the 
world. George F, Jowett, planned this course for 
you. His great experience stands as proof that 
YOU, TOO, can get the arms men respect and 
"women admire. 


Complete Arm Course, now only 25c 


2. How YOU Can Build 
First prize for a Big Barrel CHEST! 


physical  perfec- Look at the Heroic Chest of 
ton. this Jowett Pupil. A power- 
house of energy. Ferris writes, ‘‘I want to 
add my sincere gratitude to that of thousands of 
pupils fer wonderful results from your course. 
Your course is by far the best.'' If you have a 
namrow, sunken chest I can improve it so that you 
will be proud to show it off. 


Complete Chest Course, now only 25c 


A. PASSAMONT 


REX FERRIS 
Championof South 
Africa, says, *'*'lI 
owe everything to 
Jowett Methods."' 


3. How YOU Can 
Build a Rock-like BACK! 


Look at his rock-like Back now! He says, ''You 
have worked wonders for me, You are head and 
shoulders above the rest in your professlon.'' Let 
me help YOU, TOO, build a back of power. Square 
shoulders with enviable military spread. A spine 
as strong as a steel shaft. 


Complete Back Course, now only 25C 


CHAS. SCHAFFER 
an amazing Jowett 


product. Once a 
puny weakling. 


puny ersanns: 4. How YOU Can Build 
lete, a Steel-vise GRIP! 


YOU, TOO, can have a Manly Grip like this 
Jowett pupil). What would you give for a forearm 
uke that. with its bone-crushing grip? Fingers 
strong as steel pincers, A hand like an iron vise. 
YOU, TOO, can get these symbols of real manli- 
ness. I have proved to thousands this is no mere 
dream Let me mòd a pair of arms like this for 
you... witn a grip of might. A handshake that 
will win frtends-— success. 


Complete Grip Course, now only 25c 


W. BURNS 
A Jowett-made 
Olympic Strength 


5b. How YOU Can Champlon, 
Build Pile Driver LEGS! 


What would you give to have the all.round he- 
man strength of Bob Mitchell? It's reasonable to 
assume that what I have done for thousands, I 
can do for you. I myself increased my thighs by 
A inches. my calves by 5 Inches, by this simple, 
unbeatable method. I'll help you bulld legs that 
are real props of leaping. tireless power! 


Complete Leg Course, now only 
BOB MITCHELL 2 


Siti Mot arts Last Chance! Get All 5 


plon—notinwords 
Picture Courses for $100 


but by ACTUAL 

Send tor them now and learn the ''World's Greatest 
Secrets of Body Building ' FREE! Marvelous Photo 
Book of Famous Strong Men, ''Nerves of Steel— 
Muscles like Iron’ . 


RUSH COUPON NOW " 


BOOK WITH PHOTOS OF FAMOUS STRONG MEN FREE 


MAIL COUPON NOW 

Jowett Institute of Physical Culture 

230 Fifth Avenue, Dept, 877-4, New York 1, N. Y. 
George F, Jowett: Your proposition looks good to me, Send 
by return mall, prepaid, the courses checked below, for 
which I enclose ( ). Include FREE book of PHOTOS. 
O All 5 courses for. , . $81 O Molding Mighty Legs 25c 
D Molding a Mighty Arm 25c (© Molding a Mighty Grip 25c 
Chamgien of O Molding a Mighty Back 25c D Moldinga Mighty Chest 25c 


O Send all 5 C.O.D. ($1 plus postage.) No orders less 
than $1 sent C.O.D, 


NAME.. cutem hes neti qux ; cv ra EE ER coe ca 
(Please print plainly, Include Zone Number.) 


ADDRESS ess 2240984 SERRE. Rel Du Yerum edere set wi 
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Become a ESTAT: 


R FAL Specialist 


Ric opportunities! U. S, Housing Administration praed re- 
veals 12,600,000 homes needed. Vast population shifts, 
Gov't loans to veterans, widespread urge to “buy something 
real," higher incomes—mean tremendous real estate expan- 
sion. Prepare NOW to cash in on big profits. Learn in spare 
time at home. No need to quit present job. Start ''on the side'' 
—then build up full time business as your own boss; pleasant 
outside work. your own working hours. 


Write for FREE BOOK 


Our practical home-study course prepares you for this money- 
making, big-future business. No previous experience needed. 
Free book describes course—tells how you can quickly learn to 
make excellent income. Write NOW for FREE BOOK. No cost; 
no obligation; no salesman will call. The School of Real Estate 


Training, Inc., Dept. 128, 126 Bedford St., Stamford, Conn. 


You can learn plain, rapid writing or fancy ornamental writing for 
social and business advancement, right in your own home during 
spare time by my Simplified Method, Write for my free book, '"How 
to Become an Expert Penman,'' which shows what othera haye ac. 
complished by taking my Courses, Send te for one of my favorite 
Pen Points and your name with a beautiful flourished bird written 
a card. Write today 
T. M. TEVIS. BOX 25R, CHILLICOTHE, MO. 


"I 40 PAGE 
J a a HOBBY CATALOG 


Over 1000 items — Over 300 Photos 


Our new 40 page catalog is the “bible” of wide-awake model- 
ers. Hundreds of models to choose from! Planes, engines, boats, 
Jeeps, tanks, gliders, supplies, etc. Send for yours today! 


AMERICA'S HOBBY CENTER 
Dept. S85, 40 E. 21 St. N. Y. 10, N. Y. 


` FREE FACTS SENT -. 


Make hundreds ' 
of Plaster Casts, quick, easy. 

Sell output to stores, novelty shops, etc. Enor- 

mous profits. No experience. Very little capi- 

tal needed. Start in basement, garage or work- 

shop. Complete, simple instructions anyone 

can follow. Start now while merchants are 

begging for merchandise to sell. Rush. 


PLASTIC ARTS STUDIOS, — R. R. 5, Dept. 45, Muncie, ind. 


eC ARTOONS! 


RAYE BURNS will teach you HOW to CREATE ORIGINAL » ! 
CARTOONS at home that you may SELL! Course contains és 2 Sw is 
hr 


¥ 
26 lessons and over 600 Illustrations. All for Only. . 


Send name and address for free details. 
correctionist. Earnings of 
needed, no goods to buy. 50th year. Write for free booklet. 


RAYE BURNS SCHOOL, Dept. 8, Box 3583, CLEVELAND, OHIO 
own? Then become a foot 
men and women in this 

—not medical or chiropody—easy terms, no further capital 

Stephenson System of Foot Correction. 62 Back Bay, Boston, Mass, 

Most interesting electrical apparatus ever dis- 


D 0 Y OU WANT a permanent busi- 
greatly needed profession 
g W ON DER i 

= covered, Make your own Telephone-Amplifier De- 


ness profession of your 
run as high as $50.-$100. weekly after a few weeks home training 
LECTRIC BUTTON 

tectiphone, Transmit your voice or musie to distant rooms, Perform 


hundreds wl fascinating experiments. So tiny it can be concealed in 
dozens of places. Send $1 now for button and free 5,000 word instruction 
booklet with 50 illustrated experiments, SPECIAL OFFER 6 buttons 
and booklets sent post-paid for $5, Write now to 


Morth Aurora, lllinois 


BUCK MFG. COMPANY 


POPULAR SCIENCE 


NUTT 


a- 


DeFOREST’S TRAINING in- 
cludes 90 loose-leaf lessons, 
prepared under the supervi- 
sion of one of the world’s 
foremost Radio authorities, 
Dr. Lee DeForest—inventor 
of the audion tube which has 
helped make modern radio 
possible... holder of over 
300 radio patents ... and 
often called ‘‘Father of 
Radio.” 


The famous Dr. Lee DeForest super- 
vised the preparation of 
DeForest's Training 


nA 
ak 


a 


p — You SHOW 
MOVIES AT HOME 


You get the use of a genuine DeVry 16 mm, 
motion picture projector and films which provide 
the easy to understand, highly effective modern 
visual training—a method used today to train 
better and faster in war plants and mili- 
tary service. Radio principles come to life! 

you see electricity in action, 
electronics made CLEAR the 
EASIER DeForest way. Get 
DeForest's BIG FREE BOOK 
“VICTORY FOR YOU’’—a key 
to a good pay job in the elec- 
tronics industry, to a business 
of your own or to better mili- 
tary rating and pay. Act now. 
Mail the coupen today! 


SEND FOR FREE BOOK! 


AUGUST, 1945 


Buy War Savings Bonds and Stamps regularly. 


ELECTRONICS 
*€20402 AT HOME 


Get into Radio and Electronics—a billion dollar OPPORTU- 
NITY FIELD OF TODAY that promises such a THRILL- 
ING POST-WAR FUTURE. See how you may get ready 
for a GOOD JOB ...ora BUSINESS OF YOUR OWN... 
BETTER PAY and HIGHER RATING in military service. 
Read how DeFOREST'S prepares you for your start in 
Kadio-Electronics in your spare-time at home — easier, 
quicker because it includes BOTH ‘“Learn-by-Seeing” 
Movies and "Learn-by-Doing" Radio Parts and Assemblies. 
Youll find all these answers, and more, in DeFOREST'S 
big, illustrated book, "VICTORY FOR YOU!" It's FREE. 


You Get This Exclusive Combina- 


. tion of Radio Training Advantages 
"n You READ ... you SEE... you DO! (A) You get well- 
B illustrated lessons prepared the modern loose-leaf way 
7 to help keep your training up-to-date. (B) You get real, 
practical RADIO EXPERIENCE from eight big kits of 
standard Radio parts and assemblies. (C) You get the 
useofa l6 mm. MOVIE PROJECTOR AND 12 TRAIN- 
ING FILMS. You S-E-E ''hidden actions'' of Radio 
circuits from fascinating, easy-to-learn-from AC- 
TION MOVIES. You get what we think are the 
major Radio training aids—AT HOME! 


| You Get EMPLOYMENT SERVICE 
ae DeFOREST’S Training includes an effective EM- 
' PLOYMENT SERVICE that has long-established 
contacts with many companies employing train- 
ed Radio men. You enjoy this valuable assist- 
ance once you are trained. DeFOREST'S is 
affiliated with the DeVRY CORPORATION— 
well known manufacturer of Motion Picture 

Sound Equipment. 


B You WORK AT HOME 
WITH PRACTICAL EQUIPMENT 


You enjoy a “Home Laboratory.'' You get valuable Radio 
experience by building modern Radio circuits that operate; 


also, ‘‘Electric Eye” devices, Light Beam Transmitter, 
Public Address System, Wireless Micro- 

phone, ete. 133 fascinating experiments A 

in all——in spare time, at home. 


E 
i 


DEFOREST'S is 


TRAINING INC., Chicago, Ill 


DeFOREST'S TRAINING, INC. 
2535-41 N. Ashland Ave., Dept. PS-B8 
f chicago 14, Illinois, U. S. A. 
Please send me—FREE and WITHOUT OBLIGATION— 

illustrated book, “VICTORY FOR YOU,” showing how I 
can prepare for Radio with your Home Movies and Labora- 
tory Kits. 
Namce............ 
s ————' ZONA ee? LL osea 
: g If under 16, check here for oO If a veteran of World. War II, 
E Special information. check here. 
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The set of 
books 


that makes = 
MASTER MAC 


and leads to bigger pay! 


This big home-study and reference course gives you the 
practical facts on machines and methods you need to ad- 
vance in machine shop work. Take advantage of the other 
man's experience as found in books, to solve your prob- 
lems, increase your efficiency, with 


The AMERICAN 
MACHINISTS’ LIBRARY 


! 6 volumes—2368 pages—2516 illustrations 
{A combined home-study course and reference library) 


This library of machine shop practice was written for practical 
men. It gives you the best methods for every kind of machine shop 
work. It fully explains lathes, drills, and other machine tools and 
their operation, automatic screw machines, speeds and feeds, gear 
design and production, jigs and fixtures, punch and die work 
metal surfacing, etc., etc. Plainly written—completel: illustrated 
—the best kind of help to the machine shop man who wants to 
advance himself. 
No money down—special price—easy payments. 


Cc lS... a M MÀ S— M IX Ra we es es —— — — 


EXAMINATION COUPON 


| 
McGRAW-HILL BOOK CO., 330 W. 42nd St., N. Y. C. 18 | 
| 
| 


| Send me for ten days’ examination the American Machinists' 
| Library. If satisfactory I will send you $1.50 in 10 days and 
$3.00 monthly until the price of $19.50 is paid. If not wanted, 
I will return the books postpaid. (To insure prompt shipment 
| write plainly and fill In all lines.) 
| Name Fe * " B W B "." » B & à Saf fe RBo* E *o* o& Poà POÉOP BOB Bod B Bo D BoB OR * EEE » * | 
| Home Address ..... oM RE SEE UEM RI T terial fone eee | 
| City and State .........60.- Mx RUE ADR RR RR ORNA NUN a ee E à | 
Company á * » * *» *» b=. m B AÀ Hh BS o ws à m E a x * wo 5 o-" wm » » x è ow Š a *» * » * | 
| Grea yoga ETT QUE Té ERE VAS UR NORTE AGFIDCRT TCR E NE C MEUM GS WR PSM, 8-45 i 
ee ———Ó— — pm LU Th. "1 
^ ee 4 i it ya 
DY ii "PEERS 
ra eal Spee VIS 
| "n Ez r^ s ! " 
d ES i‘ 4 ; = 
HGS cres 
de El d & 
MUS rx | Prints 
Jd EA T ju i 
SEARS 4 rical!" 
x4 L3 US b m ec 1 
Übel SEES T 
Vey > Read the R 
ELECTRICAL BOOK} © Howto — 
Tix pa wW m 
| | ^ PIS she 
: NEC : Mes enum pires 
Big set of shop prints Shake eo NUES 
zS. DX DES, Serer etree ete T 
and wiring diagrams— =) eee 
yours to keep! Saye 07 | 


JUST FOR LOOKING OVER NEW 7-Vol. SET 
ZI ELECTRICITY 
PRACTICAL v The ! 
This 7-Vol. set, just off the press, coverseverything electrical | 
—wiring, lighting, A. C., D. C., motors, automotive, radio, 
refrigeration, air conditioning, RADIO, ELECTRONICS. 


Biz section on home appliance repairs. Easy, practical, fully 
illustrated. Beginner or old-timer, you need this great set! | 


SEND NO Coupon brings complete set for 7 DAY | 
hs yw FREE TRIAL. Examine it, use on job. 
MON EY! FREE 150 Shop Prints Book is YOURS to 
"a KEEP REGARDLESS OF WHETHER 
OR NOT YOU DECIDE TO KEEP THE 7-VOL. SET. | 
Get out of the ‘‘one-operation” type of job—handle all kinds. 
Send for Set and FREE 150 Shop Prints Book NOW. Cou- 
pon is not an order, just a request to see the books! 
COYNE ELECT. SCHOOL, Dept, C5-R7, 500 5. Paulina, Chicago 12, Ill. 
Send postp'd 7-Vol. APPLIED PRACTICAL ELECTRICITY | 
and FREE BOOK of 150 Shop Prints. In 7 daysI' ll return 7 vol. 
and owe nothing, or send $3 and $3 monthly until $21 is paid, | 
(cash price $19.75— you save $1.23). The 150 Shop Prints Book is 
mine to keep FREE regardless whether or not I keep the 7-Vol.Set, 


NAME . AGE 


ADDRESS 


FIRM EMPOYED BY 
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Buy War Savings Bonds and Stamps 


LIQUID MARBLE 


Make beautiful artificial Marble slabs. Pour from 
liquid state. Glazed or un-glazed. This Marble may 
be mottled, veined, multi-colored or left in its 
original snow-white state. The color is actually a 
part of the Marble, does not fade or wear away. 
Liquid Marble is unsurpassed on kitchen or bath- 
room walls. Easy to make and install. PLASTIC 
FLOORING. May be made in any color or combina- 
tion of colors, Gives a lifetime of wear, Dustproof, 
soundproof. Verminproof. Resilient to the tread. 
Lay out solid from wall to wall or in pattern design 
of various shaped blocks. FLEXIBLE MOLDS for plaster 
casting. Make your own molds for few cents each. 
$1.00 in raw materials will make up to $25.00 worth 
of finished goods. (Send no money.) We furnish 
names of buyers, Write now for free information, 
and get in on busy season just starting. 


COMPO-TEX, Box 786-G, ST. LOUIS 1, MO. 


53—PHOTOGRAPHY— 


A 
or 


Whether you are interested in photography for fun 
or as a sound present and postwar career—get the 
facts as to how N. Y. I. can qualify you for success. 
Home study or resident training. Start now. Indi- 
vidual instruction by experts. Free book gives 
details. 
N. Y. INSTITUTE OF PHOTOGRAPHY, Dept. 5, 

10 West 33 5t., New York 1, N. Y. (Founded 1910) 


MECHANICAL “ines 


PAYS! 


This is the machine age. And back of every machine— 
every part—are the engineers who designed it, the trained 
mechanics who built it. No wonder there's high pay . .. 
many opportunities to advance , . . for these indispensable 
men. Be one of them! Don't stick in a rut! Let I.C.S. show 
you the way to success! These Schools, famous for more 
than 50 years, offer authoritative, practical Courses to 
meet the needs of almost any man in mechanical trades. 
Mechanical Engineering . . . Drafting . . Mechanical 
Drawing . . . Shop Practice. Write today for free booklet. 


International Correspondence Schools, Box 7629-1, Scranton 9, Pa. 


NEW WRITERS NEEDED 


newspapers, magazines and books. Splen- 
did opportunity to ''break-into'' fascinat- 


P 
R 
HE 
sr 
X 
ET 


ing writin e May bring you up to 
$5.00 per four spare time. Experience un- DETAILS 
necessary. Write today for FREE details. NO OBLIGA- 


TION. Postcard will do. 


COMFORT WRITER'S SERVICE 
200-R1 South Seventh (2) St. Louis, Mo. 


RADIO PARTS R di: 


Real bargains on hundreds of hard-to-get Radio and 
Electronic parts are listed in our latest FREE bulletin. 
Thousands of satisfied, steady customers on our lists. 
Send for your FREE money-saving bulletin today. 


; NATIONAL ELECTRONIC SUPPLY 
= 622 W. Kinzie Dept. PS-8 Chicago 2, IN. 


BOOKS FOUND FREE! 
W hat books do you want? 


Lowest market prices on all books. No charge for locating old books. 
HARD-TO-FIND or OUT-OF-PRINT 


SEARCHLIGHT BOOK CENTRE — 22 East 17th St. New York City 3 


HARD-TO-GET 


Big Money for Workers 


In Home or Shop 


Licensed Concrete Specialists wanted. No experience 
needed. Make Colorglazed concrete pottery without molds, 

New, lost cost, patented method, Cemetery products, 
'A novelties, tiles, floors, etc. Basement leaksealing, Other 
big pay projects, Booklet, details free. Men only. 


NATIONAL POTTERIES COMPANY 
542 West Lincoln, Fergus Falls, Minnesota 


POPULAR SCIENCE 


regularly. 


* 


V. 
LM 
thot ne 


oe nae 


ARE YOU coming from the Armed Forces, honor- 
ably discharged, and looking over the home 
sector for new fields? Are you a disabled veteran 
seeking the technical or business field where you 
won’t be handicapped? Are you still in the Service 
... giving it your all... but thinking ahead 
to tomorrow? 

Wherever you are, however you're situated 
. . . International Correspondence Schools can 
help you to shape a new career or advance in 


AFTER ARMED 


A NEW CAREER 


MN 
aig n arn or 
iu uta) 
ana’ mh "i a a a 


SERVICE =~ 


Training men for success has been the business 
of I. C. S. for more than 53 years. Commercial 
and technical courses number more than 400 
now ... cover any and every subject of interest 
to the ambitious man. 


This is practical and authoritative training 
. » . proved by the records of thousands of suc- 
cessful graduates . . . individually tailored to the 
needs of each student. You study at home or 
on the job... pay but a few dollars a month 


your old one. And these Schools offer a discount 
to demobilized veterans, a special rate to mem- 
bers of the Armed Forces. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 7627-L, SCRANTON 9, PENNA, 


Without cost or obligation, please send me full particulars about the course before which I have marked X: 


Air Conditioning and Electrical Courses E Textile Designing 

Plumbing Courses O Electrical Drafting Woolen Manufacturing 

O Air Conditioning O Electrical Engineering gii ness and 

D Heating O Plumbing D Power House Electrio Meade Co 

D Refrigeration [O Steam Fitting D Practical Electrician D A conu R Hie cu 
Chemistry Courses D Practical Telephony M Arithmetic 

z Chemical Engineering O Telegraph Engineering O Business Correspondence 
Chemistry, Analytical Internal Combustion [3 Electronica oO Business Management 
Chemistry, Industrial Engines Courses O Radio, General O Certified Public Accounting 

O Chemistry, Mfg. Iron & Steel O Auto Technician [ Aviation [O Radio Operating O College Preparatory 
Petroleum Refining O Plastics [] Diesel-Electric io Servicing Commercial 
] Pulp and Paper Making O Diesel Engines (O Gas Engines Railroad Courses O Cost Accounting 

. Civil Engineering, Archi- Mechanical Courses D Air Brake [Ù Car Inspector [O Federal Tax 
tectural and Mining Courses  [] Aeronautical Engineering O Locomotive Engineer O First Year College 

s Architectural Drafting D Airplane Drafting O Locomotive Fireman [] Fore i 

B Der, uil F. H Fight Dp nter D) Railroad Section Foreman a dui: lish 

ridge an ding Foreman oundry Wor Eng 

O Building Estimating Heat Treatment of Metals Steam Engineering Courses p High School 

O Boilermaking —. — O Higher Mathematics) 

O Combustion Engineering O Illustrating 

L] Engine Running | L] Motor Traffic 

C) Marine Engineering O Postal Service 

O Steam Electric O Salesmanship 
Textile Courses O Sign Lettering 

bs Cotton Pala O Stenography 
O Rayon Weaving O Trafic Management 


. . » progress as swiftly as your ability permits. 
Mail the coupon TODAY for full information 


O Shop Practice 

D Steel Mill Workers 

O Tool Designing 

O Welding, Gas and Electric 


Radio Courses 


| Oo 
[1 Civil Endseering f O Coal Mining O Industrial Engineering 


OD Contracting and Building 
Cj nway Engineering 


L Reading S end Blu 

ing Structu lueprints 
O Sanitary Engineering 
D Structural Drafting 
O Structural Engineering 
O Surveying and Mapping 


D) Industrial Metallurgy 

O Mechanical Drafting 

O Mechanical Engineering 
O Mold-Loft Work 

O Patternmaking 

D Reading Shop Blueprints 
O Sheet-Metal Drafting 

O Sheet-Metal Worker" 


O Spanish 


Po roD epee re ee SI Eee neo CERO NN IIIIIITTTTTITTT] LL | d Home AEF T n0 o 5oo. PTTL TTT rrr eee II] LIII] 
Present Working 
City........... LEETE SC -State TIECT tee eee .- Position. eee PT Tt. tt BRRERERZEERERERTQENRETTGATTERSEREEER *- Hours Pree .. A. M. 10........D. M, 
Canadian residents send coupon to International Correspondence Schools Canadian, Ltd., Montreal, Canada. 
British residents send coupon to I. C. 8., 71 Kingsway, London, W. C. 2, England. 


DISCOUNT TO DISCHARGED VETERANS—SPECIAL TUITION RATES FOR MEMBERS OF THE ARMED FORCES 


AUGUST, 1945 Buy War Savings Bonds and Stamps regularly. 25 


Get Regi NOW for After- War 


"A iy i Train 


“You at Home 
Until You Get a 


GOOD PAY JOB in DRAFTING: 


With one victory won and another under way, 
big changes will soon take place as industry 


KNOW WHERE YOU 


STAND changes over to peace time production. 
i jä Act now to get a better job with more pay 
TUE o ME A e and Pleasant Working conditions, The fleld for 


draftsmen is bigger than ever, for Drafting is 
a basic profession and all new products start 
with the Draftsman, Get into Drafting now, I 
in your spare time, to 


say What kind of jolis 
you will get or how 


much you will earn— As 3 
Re Will train you at home, 


iem h t " Eis nto set experience on aetual work—the same kind 
DRAFTING now! of jobs you will do with the best-paying firms, 
I will train you until you are competent, ex- 

ALL TOOLS perienced and holding a position that will 
FURNISHED bring advancement and pay raises as deserved, 
l'revioug training, experience or higher edu- 

You get instruments, cation not necessary, The cost is reasonable 


for this practical training from a successful 

engineer, and you can pay for it monthly, 
ACT NOW! 

= Write today for full details and illustrated 

E book, No salesman will cal] on you, Give 

your age to get reply, 


table, other equipment 
when you start, Noth- 
ing for you to buy, 


| 


| Send me the Vital Facts on Drafting and Industrial Designing, 
| your Free Hook and advertised list of positions for Draftsmen 
and Designers wanted 


| PT BEAVDEE aces Re RR eer oe Re RC CAU LZ d DIE GANAS EE OR „Age. or | 
| Address = m k =E h B E a Sod à Po Rob B o» à à P d "oU pp a HS "v P H E E P à 5B B B b en B aH 
| Sa ee ederet = 4» à Bo" = AELEEXEXEXXXGXEXILIL DODDDDODOOEEI ET 


.. to go to College? 
.. or to enter a Profession? 


(Such as Accounting, Architecture, Nursing, Dentisiry, 


leaching, Social Work, Osteopathy, Beauty Culture, 
Optometry, Embalming, Chiropody, Law, Medicine, ete. ) 


.. or get an Office Position? 


0 get anywhere, you practically MUST finish High School 
FIRST. You can complete our simplified High School Course 
in SPARE time at home, as FAST as your time and abilities 
permit, Equivalent to resident school work—prepares you for 
college, pre-professional examinations, business, industry. 
Standard texts furnished, Diploma, Credit for H.S. subjects 
already completed. Single subjectg if desired. Low tuition, easy 
terms. American School, Chicago, est. 1897—endorsed by educa- 
(tors. Finish your high school education NOW. Write TODAY! 


Hish School Course 
at Home Many Finish in 2 Years 


"p 


E 5 x 
g American School, Dept. HC46, Drexel Ave. at 58th St., Chicago 37 i» sp 
| Gentlemen: Send me FREE information covering special train- VENUS re 
g ing in subjects checked below. No obligation on my part. 
E C High School Course [] Diesel Engineering 
g O Cost Accounting for Mig. [] Drafting and Design 
p O Architecture and Building for Men and Women 
il [] Automotive Engineering O Plastics | 
a 1] Business Management O Private Secretary 
O Electrical Engineering O Mechanical Engineering 
M O Elec. and Gas Refrigeration O Aviation O Radie 
[] Air Conditioning [] Salesmanship 
B O Railway Training [] Shipbullding an 
practice as 
: N tional 
ONG Locus XV ws V RE RA SCR GUCKEN Oe S ROUEN NR 
iM 
[| Address . "2-723437 7? P Bk "* 8 m & 5» T BS Ad mw. AS?! à A * À d Bo oO" * b à 5 P P $» Q & 5 m. oV dA od 
26 Buy War Savings Bonds and Stamps regularly. 


J DESIGNS, DRAWINGS, SKETCHES 


of Mechanical Movements, Devices, 
Appliances and Details 


Every conceivable kind of mechanical motion is briefly ex- 
Plained and illustrated in this unusually valuable book. As 
far as known, the only work in existence which aims to pro- 
vide side by side suggestion sketches of the various methods 
in use for accomplishing any particular movement or work. 
Indispensable to every engineer. inventor or mechanic. No 
need to rely on memory or eXperience now! 
A FEW OF THE 3000 ARE: Ball and socket. Bearings. Brakes, 
Cams, Chain Gear. Chopping. Chucks. Circular motions, 
Clutches, Conveying, Cranes, Cranks, Cutting, Drilling. Ec- 
centris, Engines, Filtering, Gears, Governors, Grips. Grinds 
Hydraulics, Indicators, Journals, Levers. Links. Nozzles, 
Parallel Motions, Pipes, Pivots, Power, Propulsion. Raising. 
Ratchets, Rotary Engines, Shafting. Signals, Slides. Spindles, 
Swivels, Traps. Turbines etc 

If you work with machinery. you need this ENGINEERS' 
SKETCH BOOK by Thomas W. Barber—355 pages. durably 
printed and bound in cloth. Mailed postpaid if you send 
order with $298, or sent C.O.D plus 27c postage Money 
back if not exactly as described or if not satisfied. 


KNICKERBOCKER PUB. CO., 170 Greenwich St., Dept. M-21, Pew York B, N.Y. 


EH F M [Sz is portunity: 


There's no Ha to the chemist's Chapas for advancement 


. in salary . . . in importance. d Industries develop 
into giant new industries. Established ndustries rely on 
laboratories. I.C.S, training . . . practical . . . thorough 
. Opens this great field to you. Instruction papers 
specially written by noted chemical engineers, consulting 
chemists, metallurgists. And these big experts are EASY 
TO UNDERSTAND. Our editors have deii dena all technical 
terms simply, clearly. Any person of ordinary intelligence 
can learn and make rapid progress. You have ambition. We 
have the training you need. Send now for free booklet! 
International Correspondence Schools, Box 7629-L, Scranton 9, Pa. 
| AN2AusS" INSIGNIA 
2 JACKET N i 1 
| With your own first name 50° 
Come and get. -- 
for only a . P paid 
Dress up your Wrcates, bidiee s 
lumber jacket and look just like the 
men that fly our big bombers, Indicate 
selection by number and print care- 
fully your first name, or your nick 
name, Mail with 50¢ today. Agents 
Make Monev—Take orders, Sell for $1.00. 
INSIGNIA MART 
703 Broadway, Dept. $ New York 3, N. Y. 
——————— —— — — 
E 4 For Store Fronts and Office Windows. Anyone can put 
=) them on. Samples furnished. Genuine gold and silver. 
M METALLIC LETTER CO., 441 N. Clark, Chicago 10 
Learn BAKING At Home 
Baking is one of America's high Industries in wages. p= , 
Nearly depression-proof. Thorough basic home course ¢ 
lays sound foundation. If you have aptitude, write for 
FREE BOOKLET, “Opportunitlesin Commercial Baking." 
National Baking School, 1315 Mich. Ave., Dept.136-C. Chicago 5 
—all kinds, even Ingersolls. Highest prices paid for jewelry 
rings, spectacles, alarm clocks, razors, cigarette lighters, gold 
Cash mailed promptly. _ 
Lowe’s, Holland Bidg., Dept. PS, St. Louis 1, Mo. 
Qualify for Certified Grapho- Analyst Degree. 


Earn up to $100 weekly, up to $1 hourly 
spare time, in new uncrowded profession... 


Graduates in employment and credit fields, 


police departments, courts, and in private 
Personal Problem and Vota- 
Counselors, 3,000 word test lesson 
and illustrated GRAPHO-ANALYST Free 


ADDRESS A.I.G.A., INC., KEY JOPLIN, MO. 


POPULAR SCIENCE 


Here are only a few of the tremend- 
ously fast-growing fields now offer- 
ing New and Bigger Opportunities. 
Copyrighted Success-Catalog brings 
you valuable facts on these and other 
important fields...and advises you 
on how toselecta“‘coming”’ business, 
trade or profession. Coupon below 
will bring you your FREE COPY. 


wv 


Watchand Clock Repairin 
Excellent money -making trade 
now ... basic training for the 
booming precision instrument 
field. Self-instruction course for 
beginners. Illustrated step - by - 
step lessons, Strictly up-to-date. 


Practical Refrigeration 
E Grow up with this baby giant. 

Study the fundamentals of quick- 
freeze-unita, food lockers, freon, 
air conditioning & ordi nary auto- 
matic household à and commercial 
| refrigeration, both electric & gas. 


AUTO MECHANICS 
Amazing opportunities openin 

M up in sales and service. Diese 
EN included. Self-training lessons 
teach repairing, tune up. ete., 
on all makes of ears. What to do 
...ünd how todo it. See coupon! 


> Locksmithing and Key Making 
A profitable, steady business . 
the kind of work a practical man 
likes. Up-to-date course teaches 
how to pick locks, make master 
keys, de-code, service, etc. Hard- 
ware and fix-it shops, gunsmiths. 


Practical Radio Servicing 
Big-pay work now...and prepa- 
ration for sensational electronic 
field, Fascinating self-instruction 
on repair, adjustment, trouble- 
$— shooting, ete. With mathematics, 
ZEE questions and answers, problems. 


Real Estate Operating 
n] Foundation of allwealth is land! 
= [s: Get into this profession ... how 
wa todealin farms, suburban homes, 
^| downtown properties. Practical 
1 le ssons on property management, 
leasing, mortagages, appraisals. 


1 What and How to Invent 

e+) Ideas... howtoget them, develop 

"f. | them, protect them and promote 

i (0 them. Here'sthehonestinforma- 

"| tion you want on what to do with 

=”. your invention, A practical low- 
& . cost course for wide-awake men. 


Building and Estimating 
There's great future inthe build- 
ingtrades—if you have the know 


YOU 


NOW... start building 


yture... 


eee FREE INFORMATION on how to 
prepare for promotion, a new job, 
or a profitable business of your own 


What will you be doing five years from today? You can answer that 
for yourself, easily. Just ask yourself what plans for success you are 


making right now... today. 


THINK IT OVER ... the successful men 


you know probably have no more natural ability than you have. But 
they are on top because they know what they want...and they are 
willing to make plans and go after what they want. 


During the next few years a lot of new successful men will arise. 


As usual, they will be the ambitious men with confidence and drive— 
which come as a result of being SURE of yourself. These well-paid 
men will be those who trained themselves to KNOW...they are get- 
ting ready now for opportunities in expanding business and industry. 


NEW TRAINING-FOR- < 
SUCCESS PROGRAM E 


If you want to get somewhere in life, make more money, 

have more security, do a kind of work you genuinely like & 
...if you are not content to dream away the next few years 
at low-pay drudgery...then Nelson-Hall wants to tell you 
of an important new plan recently developed to help you 
get ahead faster. 'This unique service points out new fields 
now open. And we help you decide which is best for you. 


Then we suggest courses of study...designed 
to move you forward faster, Each study unit 1s 
sound, up-to-date and extremely helpful. You 
study 'at home in your spare time, Start at the o 
beginning where no previous knowledge or expe- 


rience is necessary. All prices are very low and =z 


satisfaction is guaranteed or your money back. 


You get all the interesting details in Nelson- 
Hall's illustrated Success- Catalog. Costs you 
nothing —i£'s free. Mailing this coupon now may 
beaturning point in your career. ACT TODAY 
to be qualified for top pay tomorrow. 


FREES): 
MAIL THIS NOW | 


100- 


A VALUABLE b 
PAGE | 


E innueueleteene teaches q NELSON COMPANY, Dept. SHO » 
painting and decorating, and car- " 321 S.Wabash Ave., Chicago 4, Hi. P 
pentry, stair building, roofing. M Please send me your FREE 100- page illustrated Success-Catalog telling a 
| | : gq me how I can get ahead faster. I am interested in the subjects checked ij 
E E A Ss gj H H E 49 ES y » below. There's no cost or obligation. (No salesman will bother you). i 
; f OD HOW TO MAKE MORE MONEY ; 
-. -- ! O Watch and Clock Repairin O Practical Radio Servicin 
Take this first step now i O Practical Pétrigeration " O Real Estate Operating s y 
Mail this coupon today for our world - fa- i O Auto Mechanics — O What and How to Invent Jf 
mous illustrated Success-Catalog. It's free, gy © Locksmithing & Key Making [O Building, Estimating, etc. g 
You get details on the home-study courses i a 
listed above, and hundreds of others. Just — à NAME il 
check COUPON, clip and matl right now! : dI MCCC EE 
NELSON COMPANY | ^e I 
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Learn this 4 © 
Profitable A aia) 
Profession 


IN 90 DAYS 
AT HOME 


Money-Making Career Open 
to Men and Women, 18 to 50 


Hundreds of men and women between 18 and 50 make $10 to $20 in 
a single day giving scientific Swedish Massage and Hydro-Therapy 
treatments, There is big demand from doctors, hospitals, sana- 
toriums and clubs. Graduates earn large full time incomes from 
these or in private practice in their own offices. Others make good 
money from home treatments given in spare time. Learn this in- 
roai, money-making profession in your own home, through our 
home study course. Same instructors as in our 
nationally known resident school, You can win 


independence and prepare for future security 
by qualifying for your Diploma. Course can 
be completed in to 4 months. Many earn 


while they learn, Begin your training at once. 


Anatomy Charts & Booklet FREE 


Enroll now and we will include, at no extra cost, 
many needed supplies. Fit yourself to help meet 
growing demand for massage now and after the 
war. Send the coupon at once for complete details, 
Anatomy Charts and 32-Page Illustrated Booklet, 
FREE, postpaid, 
Saar ee Eee eet Gee Eu EE Se ee ee 
COLLEGE OF SWEDISH ARRATE, : 
Inols 


—€— — 
HE 
Dept. 570K, 100 East Ohio St., Chicago II, 


AM il Mania DA ie Feng ^ on PAPAS 
s | ——— "— B MIRATUR PRU EE EN E EEE EQUES SUI TUTRS CE UNS 
A UI NUTMEC UV ENUMERARE TOEENRNIUITUIUSNEN anes 
City... ANER ENEE fess m LA LB... ao = 
JUST OUT! NEW / FROM COVER TO COVER 


AUDELS 


p DATION 


ano AIR CONDITIONING GUIDE 


.' 4 Books in One! Covering: 

Basic principles, Servicing, 
y Operation, Repair of 
l—Household Refrigeration 
2—SpecialRefrigeration Units 
3—Commercial & 

Industrial Refrigeration 
4—Air Conditioning Systems 
A gold mine of essential 
important facts for ENGI- 
NEERS, i 


FRIGERATION. Y 


TIONING GUIDE 


Here you have at your fingers" 
ends a Com rig Library in 
ONE ANOLU E, the neces- 
Bary data you have been look- 
ing for on: MODERN UNITS, 
SYSTEMS & MACHINES, 
REFRIGERANTS, including 
Freon, Lockers, Water Cool- 
ers, Quick Freezing & Air 
Conditioning Systems. 

1280 Pages, 46 chapters all 
Fully Illustrated & indexed for 
Ready Reference. 


ANSWERS YOUR QUESTIONS 


Get This Information for Yourself. 
Mail Coupon Today. Ke obligation 
Unless Satistied. E. IT. 


AUDELS 
"ONDI 


and AIR C 


R 


me 


AUDEL, Publishers, 49 W.23rd St., New York 10,N.Y. 
AIL AUDELS NEW REFRIGERATION GUIDE for free examination. If 0. p^ 


will | gend yor you a $1 in in 7 7 dave; then remit $1 monthly until price of $4 is 
PME, iia a ea a a mia ca i le COR sl ol Sim M Fn Ru d - 
NK A LL Lm d ER e a e E EE un a p coi d i n i e i. D 
Occupation |... -=== - ia ie d a gk e t ES RCM a a HARMONY 
Employed by.________.... ._____.-_____ ui eee PSM Success 
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COMPLETE e PAY ONLY $1. A MONTH <Ú 


E SERVICEMEN & | 
A Good Book is a Good Friend! | 


Learn to Service 
and Repair 
ELECTRICAL APPLIANCES 


Learn to be a service mechanic on all types of electrical 
appliances . . . and prepare now for a permanent future, 
independence and security, operating a business of your 
own, You won't have to worry about losing your job 
when the next depression comes if you have your own 
electrical appliance repair business. There is always a 
demand for repair work . . . and it can't be done 
machine. Our practical, easy to learn home-training 
teaches you how to repair washing machines, vacuum 
cleaners, stoves, lamps, motors, irons, etc., and how to 
do house wiring. Also how to start your own business 
on little capital. Write today for FREE illustrated booklet 
ied SUL explain in detail. No obligation. No salesmen 
will call. 


PACIFIC TRAINING SCHOOL 
4701 W. Pico, Dept. AS-8, Los Angeles 6, California 


POCKET ADDING MACHINE 


Sturdy steel construction for lifetime use, Adds, 
subtracts, aids multiplication, Capacity 999,- 
999.99. A real machine—guaranteed 5 years. 
Thousands of satisfied users. Send name and 
address, We ship immediately, On delivery, 
pay EA $2.50 (plus C.O.D. and postage 


charges). If you send $2.50 with 

Free $ order, we pay postage. Leather- 
Trial — ette case 25c additional. Your 
ia money back after 10 days’ trial 


if not satisfied. 
TAVELLA SALES CO., 21-KA West Broadway, New York 7, N., Y. 


With A Chartered Educational Institution 
Courses in ENGINEERING: Electrical, Civil, Mechanical, Drafting. 
eee ra Steam, Aeronautical, Radio, Structural, Mining, In- 
dustrial, Highwa , Petroleum, Marine, Chemical. 

Courses in AND SCIENCES: Philosophy; Edueation; Letters; 
Public Health: Medical Jurisprudence: Psychology; Sociology: Physics; 
Chemistry; Geology: Pol. Science: Theolo Law; Business and 
Commerce; Accounting: Mathematics: Statis ies: Agriculture. 

Incorporated, 4610-AC, Sheridan Road, Chicago, 40, 


MeKinley-Roosevelt lllinais 


STUDY AT HOME for PERSONAL SUCCESS ann 
LARGER EARNINGS. 35 years expert instruction 
—over 108,000 students enrolled. LL.B, Degre« 
awarded. All texts furnished. Easy payments. Sen: 
for FREE BOOK—‘‘Law and Executive Guidance” 


AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 56-5, 646 N. Michigan Ave., Chicago 11, Ill. 


M Gin Your Oun — — — — 


| ALARM CLOCKS 


New, practical home course. Just out. Makes 
interesting hobby —profitable too. Save money by 
doing Your own repairing at home. Easy if you 
know how, Price now only $1.00. Details FREE. 
Send postcard, 


THIES JEWELRY STORE, Genoa 5, Illinois 


ARTHRITIS - NEURITIS - SCIATICA 
Why continue to suffer the agoniz- 
ing pains of these diseases when the 
usual remedies have failed? Learn 


L-—— n Ld 
wa "m d ner 1 
a™ a 


= about a new trustworthy, modern, 
Sanmdi treatment method. This marvelous 
treatment is completely explained in the Ball 


Clinic's FREE Book. Write today. No obligation. 
BALL CLINIC, Dept. 5100, Excelsior Springs, Mo. 


STEP yr7) OF THE ote 


ROCKET YOUR AMBITIONS into reality. Get 
.hings you want: banish Fear, solve problems 
quickly! Fascinating methods and experiments. 
Write TODAY for startling FREE booklet and 
convincing FACTS, Or send $1 for 5 amazing 
lessons and GREAT KEY THOUGHT. Atlantean 
Guild, Box 582-H, Harrisburg. Pa. 


POPULAR SCIENCE 


This amazing new shop 
instruction system gives 
you actual experience with a 
Home Radio Laboratory—part of the 


! Send the coupon below, immediately. 
AA SED A > AT Learn how this sensationally improved, 
| , | l A FL practical speed-up training can [fit you, 
in a short time, for the GREAT BUSI- 
NESS OF RADIO—for the NEW AND 
RAPIDLY EXPANDING FIELD OF FRE- 


Your Na-  QUENCY MODULATION (F.M.), TELE- 
tionalTrain- VISION AND ELECTRONICS. 
ing Kits in- This is the thoroughly proved, quick 
clude equip- and easy speed-up method. used so ex- 


ment for 
hundreds of 
practical 
electronic 
experiments 
in your own 
home. You 
have the 
genuine parts for this audio oscillator 
which you get to understand by building 


tensively in wartime training—endorsed 
by the success of National men every- 
where—a system by which you study in 
spare time—off hours, even minutes right 
in your home and yet have the ADVAN- 
TAGE OF REAL SHOP EXPERIENCE to 
back you up. 


Trained Radio Men Wanted 


You build this com- 
plete, Modern super- 
heterodyne receiver with 
the equipment that comes 
with your Nationa] Train- 
ing at no extra cost. 


SHOP METHOD HOME TRAINING 


rae from one of the world’s best established 
| Ptaa Oldest and Largest Technical Trade Schools 


tions. Good jobs are wide open, WAITING 
FOR YOU, in tue production, operation 
and maintenance of modern electronic 
equipment—in radio stations, in hun- 
dreds of industries—in homes, theatres 
and studios. Good, sound training in this 
important fleld is absolutely necessary. 
And now, National Schools brings such 
training to you no matter where you 
live or what you may be doing—not only 
the fundamental theory but the actual 
experience that comes with knowing 
shop practice and working with real 
equipment—demonstrating each step with 
first-hand knowledge. This is true 
"learning by doing"—direct from the 
great shops and laboratories of National 
Schools where new developments in 
meth^ds, equipment and applications are 
constantly going forward. 

Only National can offer you such prac- 
tical training because only National has 
the plant to back it up. Sample this 
training yourself. MAIL THE COUPON 
FOR A FREE LESSON. 


it yourself. = The man who really knows modern 

You learn ^ £ " Radio is in greater demand today than 
modula- ever before—not only in Radio proper 
tion, beat — but in Television and Electronics—in 
frequen- - Aviation, Transportation, Communica- 
cies, senal | 

eneration POSTWAR 

y actually Inf | 
building v ... SUCCESS Pu i Check the Job You Now Have With 
this small CUR : SECURITY FOR These Opportunities in RADIO 
7 d i a E 6 d Me ee ahed 1. Financial Security Hadio has 
transmitter Business, Televi- kiun from $100 million to $5 


with your National shop parts. 


Your training outfits from National are 
> made up of the most mod- 
= ern radionic equipment— 
much of it 
just out of 
the experi- 
mental 


sion is just on the 
threshold of lim- 
itless expansion. 
When you hang up 
your uniform—when 
your war job folds 
up, will you step 
out proudly into.an 
essential estab- 
lished industry? 


biliion in past few years. 

2. Limitless Future predicted 
by over 1,800 manufacturers of 
eybipment. 


3. Television promises over 
half a million jobs alone—experts 
estimate. 

4. Electronics opens wide new 
helde in home and industrial use, 
5. Your Own Business with lit- 


Perhaps into a busi- 
ness of your own? 
Answer these ques- 
tions by reading the 
catalin pn Mi. 
3 equipment b FREE from Nation- 

modern meth: Alafia Row f 

hi hs : realities now! F 

pa Get the details by mailing the out and mail the 


coupon. coupon today. 


NATIONAL TRAINING 
WINS BIG JOBS 


You. too, can share the success of National 
raduates. Joseph Grumich. Lake Hiawatha. 
. Jd. writes: *''My latest offer was for 

$5,800.00 as Radio Photo Engineer. but I am 
doing well where I am, I am deeply indebted 


T ER 


to National. 


“3 laboratory. 
You learn 
hew Ways 
of handling 


tle or no capital, 


will call on me, 


While still a student of Na- Joseph Michel. Jr.. Granite 
tional training, I. Wilson of City, Illinois, writes: "I am 
Vellejo, California, writes: ‘‘My enthused with National training. 
pay has jumped from $52.18 a Iam now earning $225 a month 
week to $72.65, and the end is as a radio operator and tech- 
not in sight. I am proud of my  nician and 320 a week more in 
National Course.'' my shop at home,'' 


AUGUST, 1945 


Get the details. Use the coupon! 


NATIONAL SCHOOLS 


LOS ANGELES 37, CALIFORNIA EST 1905 fr 
MAIL OPPORTUNITY COUPON FOR- QUICK A 


National Schools, Dept. 8-PS (Mail in envelope 
4000 South Figueroa Street 
Los Angeles 37, California 


Mail me FREE the books mentioned in your ad including a 
sample lesson of your course. I understand no salesman 


NAME; oui EES quae PESE S. suc 
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Include your zone number 
E E E E E PI E E P EF FP PT FP FP es eh hm 2705373] 21321] 27g hm md md ld 


or paste on penny 
post card) 
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New Ways of Cutting Glass 
Bottles Without Electricity 


I READ your article on cutting glass bot- 
tles electrically. The idea, of course, is all 
right, but too much equipment is needed. Out 
here we do the same job by making a wire 
ring to fit the bottle where we want the cut 
to come. We heat the wire orange-hot over a 
blowtorch, set the bottle into the wire ring, 
and then immerse it slowly in a tub of water, 
and the glass bottle 


wil break straight PS. USE EMPTY ver aie 
and clean on the line BOTTLES HOS 
made by the wire. po 


Then we file and 
emery-paper the 
edges. Another good 
way is to fill the bot- 
tle with oil to the 
height desired and 
insert a red-hot piece 
of metal in the oil, 
whereupon the glass 
will break evenly at 
the level of the oil. 
We make all our drinking glasses from old 
beer bottles, and they're good, too.—R. A. W., 
APO, San Francisco, Calif. 


“The Smith Idea” Doesn't 
Get to First Base 


AS ONE crackpot inventor to another, I 
should like to point out Mr. figiith's mistakes 
concerning the electron telescope in the June 
P.S.M. It appears quite obvious that he is 
not acquainted with the electron microscope, 
or he never would have brought up the idea. 
The electron microscope works on the follow- 
ing principle: the object to be magnified is 
mounted in a vacuum tube, where it is bom- 
barded by a barrage of electrons. The image 
of the object is then projected onto a screen 
in the greatly magnified condition. Thus it 
would be impossible to apply Smitty's idea to 
a telescope. Friend Smith's notion is not 
nearly as bad as some of my own mon- 
strosities, such as the radiographic strobo- 
scope, hydraulic tire cooler, and my master- 
piece, the hydromatic can opener with fluid 
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Mr. Smith, and 
South 


drive. Well, keep trying, 
more power to you.—G. R. P. Jr. 
Bend, Ind. 


Sewer-Pipe-Joint Controversy 
Gets Into Its Stride 


THE answer to Pfc. A. V. for a method of 
tinning cast-iron pipe can be found in the 
1944 Transactions of the American Foundry- 
men’s Association, page 768, in a report called 
“Wider Uses for Castings Through Surface 
Preparation,” by J. H. Shoemaker and H. G. 
Webster. The authors describe a chemical 
method for this preparation of gray iron that 
can be followed by a "tinning'" with a high- 
lead alloy and babbited to make bearings 
with a cast-iron backing. 

The surface treatment is equally satisfac- 
tory for malleable iron, and, by means of the 
process, superior electrolytic coatings of all 
the standard types can be applied, and better 
soft-soldered, brazed, or silver-brazed joints 
can be obtained. The so-called tinning alloy 
must melt at a temperature lower than the 
melting point of lead, and so a bond between 
the prepared surface and lead poured in to 
make the joint ought to be formed readilv. 
Lead has such a low yield point and high 
ductility that it ought not to fail in tension 
as suggested, even though the contraction is 
of the same order of magnitude as cadmium 
or magnesium.—H. F. 5., Consulting Metal- 
lurgist, Minneapolis, Minn. 


Here ls a New Name 
for Lazy Tongs | 


RESPONDING to a call in Readers Say for 
May, I suggest “rhombex” for the variable 
reach now called lazy tongs. It's derived from 
rhombus and the suffix ex.—R. R., Richmond, 
Va. 


Bike Tires May Be Down 
but They're Never Out 


ANSWERING the question as to what to do 
with worn-out bike tires asked in your May 
issue: In this part of the country, farmers 
use the discarded high-pressure tires to slip 
over the trace chains to keep the rough steel 
harness from rubbing the hair off the mules' 
or horses’ sides. Besides, they say, it is easier 
to grab a covered chain than to handle it 
otherwise.—H. M. D., 
Commerce, Tex. 


HERES a sugges- 
tion for the use of 
old bicycle tires. Re- 
move the wire bead- 
ing and put the tire 
over the cow's rump 
while milking. This 
will prevent her from 
swishing her tail in 
your face.—J. L, 
Vancouver, B. C. 
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MORE AMERICANS ENJOY ROMA THAN ANY OTHER WINE! 
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ot a! a uo cue 


use PYROIL for the 


longer miles that 
le ahead 


The miles that lie ahead are longer miles 
than the miles that lie behind. Your car 
isnt what it used to be—and it needs that 
bit of help from Pyroil—more than ever. 

Lubrication that adheres to | cylinder 
walls and piston rings would reduce wear. 
Pyroil does it! | 

A clean motor—free from sludges, car- 
bon formations and gums vould help. 
Pyroil does it! 

Better ask your gas station attendant to 
add life to your car. Sim- 
ply say Pyroil! 


Manufactured and Guaranteed 
by Pyroil Company 
W. V. Kidder, Founder 
976 Main Street 
La Crosse, Wisconsin 


Pyroil adds 
life to your car! 


PYROIL COMPANY 
976 Main Street, LaCrosse, Wisconsin | 
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I want my car to last and run properly. Please tell me 
more about Pyroil and how it can accomplish this for me. 
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| been seriously considered.—W. H. 


Liners Have It— 
Why Not Trains? 


I was glad to see 
the article on rail- 
road signaling by 
radio in your April 
issue. Keep up the 
articles on communi- 
cation. Can anyone 
tell me whether a 
radio-telephone service for ww. ww has 
, Glen- 


dale, Ohio. 


What Can This Man Do 
with a Lot of Sawdust? 


I HAVE at my disposal an almost unlimited 
supply of sawdust. It seems to me that this 
could be put to some practical use, and I can 
think of no better way to ask for suggestions 
than through POPULAR SCIENCE MONTHLY. 
Friends of mine have suggested that it can 
be converted into alcohol, wallboard, etc., but 
none of them seem to know the various 
processes. Any elaborate process would be 
impracticable.—H. B., Port Arthur, Ontario, 
Canada. 


He Tells How You Can 
Blitz the Termites 


You can assure J. H. T., Palo Alto, Calif., 
that it is possible to kill termites, or any 
other living organisms in wood, by subject- 
ing them to high frequency on the order of 


| 20 megacycles. This high frequency will heat 


the wood throughout to temperatures that 


will kill termites without injuring the ma- 


terial. The work can be done with a portable 
high-frequency machine brought to the 
premises. Radio Corporation of America, as 
well as others, manufacture such units.— 
I. C, Little Silver, N. J. 


Experts on Chinning 
Should Answer This 


IF A man can chin himself five times with 
one hand, how many times can he do it with 
both hands?—A, B. N., Syracuse, N. Y. 


POPULAR SCIENCE 


This painting of the driving of the Golden Spike 

on September 8, 1883, is a composite, in Currier & Ives style, 
of an actual photograph of the historic engine and a mural 
now decorating the Montana State Capitol in Helena. 
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WRITING NEW RAILROAD HISTORY 


Sun glinting on yellow metal marked a great 
moment in railroad history that day in 
September, 1883. At Gold Creek, Montana, 
General U. S. Grant drove home a golden 
spike—and the Northern Pacific, first of the 
northern transcontinental railroads, was 
completed. | 

Shortly after, a special train puffed over the 
spot, carrying officials and distinguished 
guests from the East and Europe, on the first 
through train trip from St. Baul to Portland, 
Oregon. 

History is still being made on the Northern 
Pacific, as great trains of battle-bound 


ON TO FINAL VICTORY GM 


| GENERAL MOTORS 


BUY MORE WAR BONDS | DIESEL 
POWER ENGINES... ./51o250HP...... DETROIT DIESEL ENGINE DIVISION, Detroit 23, Mich. — 


eee ls e Re mma 


LOCOMOTIVES .. ..... ELECTRO-MOTIVE DIVISION, to Grange, I. 


ENGINES ../50 to 2000 H.P. .. CLEVELAND DIESEL ENGINE DIVISION, Cleveland il, Ohio 


freight hurry westward in support of fight- 
ing forces. 

For here mighty GM Diesel freight loco- 
motives are writing a brilliant record of ac- 
complishment over steep and twisting moun- 
tain grades. 

Hauling greater tonnages faster and at lower 
cost, they are showing today what tomorrow 
can bring when whole lines are GM Diesel- 
ized. Then this momentous power will usher 
in an era when freight will travel faster, pas- 
sengers ride with greater comfort, speed 
and luxury, and the whole land benefit from 
lower railroading costs. 
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Finish—Make Sure of 


Maximum Trade-In Value! 


Too bad you can't have a new car 
soon! But why not at least have a 
new-looking one? It’s amazingly 
easy. First clean the finish with 
Simoniz Kleener, paste or liquid. 
Instantly —you see the brilliant 
luster you were so proud of when 
your car was new. Finally, to keep 
that beauty undimmed, apply 
famous Simoniz. It protects the 
finish from damage—makes it 
last longer — assures high trade-in 
value when that new car you long 
for is at last available. So why 
wait? Simoniz right away! 

THE SIMONIZ COMPANY, CHICAGO 16, ILL. 


Sold by hardware, drug, grocery, 
paint, auto supply and department 
stores, filling stations and garages 


Restore, Protect Beauty of 
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MOTORISTS WISE 
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HOUSEWIVES DO LIKEWISE 
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Science Is Challenged 
to Include Idealism 


THE public is constantly warned of the 
hazards of modern war, of the future scien- 
tific inventions designed to destroy whole 
armies and demolish huge cities in a matter 
of minutes. We all know that conferences 
have been held to prevent further aggression 
that may eventually terminate in the anni- 
hilation of world civilization. ' We P.S.M. 
readers are fully aware of the fact that a 
modern war cannot be successfully waged 
without scientists, inventors, and engineers 
to develop modern weapons. Man is cre- 
ative, but sane scientists and inventors hate 
war. Their abomination of destruction is 
verified by their eagerness to create and 
build. Why, therefore, cannot the scientists 
of the world pool their thoughts and ideals 
and form an international organization dedi- 
cated to abolishing wars and serving man- 
kind? Readers of P.S.M., what do you sug- 
gest?—L. S. New York City. 


Speaking of Filed Notches 
on Thickness Gauges 


THE idea of having filed notches on blades 
of thickness gauges, as presented on page 186 
of the May P.S.M., is excellent. It is also true 
that these markings will stay on longer than 
the original stampings, but by the time the 
original stampings have worn off, the thick- 
ness-gauge blades will no longer be accurate. 
—(Miss) J. E. A., Salisbury, Md. 


Better Leave the Wife's 
Sewing Machine Alone 


ON PAGE 111 of P.S.M. for May, I noticed 
the new easy-opening envelope idea. So I 
made off for the nearest sewing machine, re- 
moved the thread, and ran a few envelopes 
through. After I had about a dozen, I went 
to my typewriter and printed the words, 
“Tear open along perforations.” It’s very 
easy.—N. H. K., 
Brooklyn, N. Y. 


NEW DESK EQuip- 
MENT FOR 
SECRETARIES 


Easy enough, as 
N. H. K. says, but £ ^ 
hardly adapted to 
quantity production. 
How to turn out mil- 
lions is perhaps the 
most important part 
of the inventors 
idea. Tooling up for 
the job offers a bit of 
a problem.—Ed. 


POPULAR SCIENCE 


LEARN 


AT HOME 


FABRICATION 


You’ really enjoy learning plastics 
this new, interesting way! For you'll 
actually make beautiful, useful plastics 
articles during your home study train- 
ing with Plastics Industries Technical 
inim 


E T¥-Yes, the 
exiting age “of slates 1 is here! De- 
mands of war have caused phenomenal 
growth in the plastics industry — 
creating exceptional opportunities for 
those who know plastics. If you are 
a person with an eye to the future, you 
won't remain on the outside looking 
in—you'll want a choice position in 
the growing, expanding plastics field 
—or a Plastics business of your own. 


: | ALS— For your 
Meses and practical work with 
plastics, we supply handsome, colorful, 
transparent rods, sheets and tubes of 
plastics from which you make useful, 
attractive creations. You saw, cement, 
machine, buff, form, dye, decorate, cast 
and laminate various types of plastics. 


You also design your own plastics 
articles — develop your own ideas — 
express your originality. Earn money 
while Iunone. 


| OURSE —This practical 
training in poe fabrication is only 
one part of the Plastics Institute home 
study course. In addition, you learn 
about the many types of plastics, their 
manufacture, characteristics, properties 
and uses—intensive coverage of mold- 
ing and mold design—testing and cost 
analysis—everything to help prepare 
pou for your pae in n plastics. 


JUAT —Mail 
the coupon below now! We will send 
you an interesting, illustrated free book: 


i t ; SN 
let with valuable information about 


plastics. We'll tell you how, at small 
cost, you can prepare for a future in 
this important industry while carryin 
on your present work. Don't put it o 
Clip the coupon and mail it today! 


_ = 
— = 


Dept. PS55-8, 122 E. 42nd St., New York 17 


Dept. PS5-8, 221 N. La Salle,Chicago 1 


O Veterans ; Check for special information. [] If under 18: Check for special booklet. 
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Plastics Industries Technical Institute. 
221 N. La Salle St., Dept. PS5-8, Chicago 1 


Gentlemen: Please send me the booklet “World of Plastics" | 
on your training program. I understand there is absolutely no obligation. 


T sec OLUPO aceti c ata 
idssussi CE PRC VAS qEa NOS «d meuvrue D 
Zone.......... State; Lien 


Dept. P55-8, 1601 5. Western, Los Angeles 6 


SPECIAL RATES FOR SERVICE MEN 


Mail in Envelope or 
paste on penny postcard 


L| 
and information | 


| MAKE PRODUCTS 
LIKE THESE 


FREE BOOKLET 


Send For 
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SO IT NEEDS 


FIXING 


By S. T. CHRISTENSEN 
the '*Fix-i Man” 


s ELL, I guess I'm the fellow to see, for 
I've repaired thousands of refrigerators 
(home and commercial both), vacuum cleaners, 
radios, washing machines, irons, fans, lamps, 
mangles, motors, etc. In fact, many of my cus- 
tomers call me their “electrical appliance doc- 
tor." And, 'doctoring," I might add has paid 
me a good substantial income for quite a few 
years. Funny, in a way, how I got started. Al- 
ways liked to tinker and by experimenting 
around I found that most electrical appliances 
had many things in common. That, regardless 
of what the appliance was used for, or who the 
manufacturer was, the basic principles were 
much the same. From fixing my own appliances 
to fixing friends' and then for strangers at a 
fee, seems now to have been but a small step. 


What to Charge? 


At first, I let the owner decide the charge 
and, frankly, I was amazed at what I earned 
per hour. But then, when one figures what 
initial costs are involved in buying most elec- 
trical appliances, one can readily see that 
spending extra dollars for repairs is well worth 
while. Before long I was making more in my 
spare time repairing than from my regular 
job. The result . . . I went into business for 
myself. When war came, business boomed, for 
new appliances were not available. 

For a while, repair parts (needed on some 
jobs) were a little difficult to get. But that 
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situation seems to have adjusted itself for 
many repair parts have today the high priority 
rating of AA2, After all, we must provide for 
the health and well-being of our civilian popu- 
lation. 


The Future Offers 

Friends ask me about my future. And, I 
think I've got a grand one. Age is no handi- 
cap in repairing. I have in my files enthusiastic 
letters from repairmen ranging in age from 
18 to 79 years. After the war, we're bound to 
see hundreds of new products on the market 
. . . products that the average person never 
dreamt of. These new products and our old 
appliances are all going to need at some time 
or other “fixing.” Well, I'll still be the fellow to 
do it. The field open for appliance repairmen 
is unlimited. I don't worry at all about too 
much competition. 


If You Are Ambitious 

To the contrary, I've prepared a complete 
course, chuck full of simple, easy to under- 
stand photos and drawings and written in 
the same non-technical language as this article. 
I know the course is good, because I have 
hundreds of men all over the country writing 
to me telling me how the course has helped 
swell their pockets with cash. If you too want 
to prepare now for your future, I suggest you 
read the next page and send me the handy 
coupon." Adv. 
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INDEPENDENCE 
A PROFITABLE 


BUSINESS 


YOUR OWN / 


BIG MONEY 


LIFETIME 


OF 


PREPARE NOW FOR THE FUTURE 


If now in war work, start your home appliance repair business NOW in your 
spare time and be set with a business of your own when the war is over. 
You don't need elaborate fixtures or expensive equipment to be a successful 
repairman. Operate from your garage, basement, vacant store, etc. Work 
as many hours as you wish—the home appliance repairman is his own boss. 
It is a profitable occupation for on many types of repairs it is not unusual for 
a repairman to charge on the basis of $5.00 to $6.00 per hour. Don't gamble 
with your future—learn a trade that will always support you, Remember, 
as long as electrical appliances are used, there will be a need for electrical 
appliance repairmen. 


If you are at all mechanically inclined—can hold and use tools—then you 
have all of the qualifications required for becoming a big money earning 
home appliance repairman. It does not matter if you have not had a great 
deal of schooling or had previous experience along these lines—WE WILL 
TEACH YOU. Age should be no barrier—nor should any minor physical 


handicap. 
New Course Tells All 


Profusely illustrated, our new course shows you in simple, easy to under- 
stand language and drawings how to make each repair on refrigerators, 
vacuum cleaners, washing machines, motors, etc. Explains and gives you 
a working knowledge of electricity, welding. nickel plating, etc. Shows you 
how to build the power tools you need and how to solicit and keep business 
coming to you, Not a theory course but an honest to goodness course writ- 
ten by and used by repairmen the country over. Price of course is so low 
that the savings on your own household appliance repairs will quickly pay 
for it. Act now! Mail the handy coupon below today. 


—— — — —Read What Our Students Say About Course- — — — — 


I really believe your course 
the best investment a me- 
chanically minded man can 
make.—Claude E. Allen, In- 
dianapolis, Ind. 

I have received your Course 
in Appliance Repairing and I 
must say I am well pleased 
with same. I am only sorry 
I did not have said Course 
some years ago. I have learned 
so much more through this 
course I would not part with 
it.—Charles Schwarz, Hamil- 
ton, Ohio. 


The Course in Appliance 
Servicing arrived a few 
days ago. Want to take 
out a few minutes of my 
valuable time to let you 
know that this is just 
what I have been looking 
for ever since I opened up 
my Fix-It shop. I must 
admit that you told the 
truth when vou said that 
it contains quite a bit 
more information than I 
bargained for. — P. J. 
Bretl, Sebring. Ohio. 


I am a mechanic for the 
Western Union Telegraph 
Co. Three days after re- 
ceiving the lessons in re- 
frigeration I earned the 
exact cost of the course. 
—Henry S. Lee, Washing- 
ton. D. C. 

I work day times at the 
shipyard and after 4:00 
P.M. I operate from my 
cellar and garage. I av- 
erage $10.00 to $15.00 clear 
every day.— Walter Hanhv. 
Brockton. Mass. 


GET STARTED TODAY — MAIL THIS COUPON 


ü E 
M E CHRISTY SUPPLY CO. [| 
Ud TUNES SUE 2835 N. Central Ave., Dept. D3101 | 
genes i E Chicago 34, Illinois - 
L| 
qm 8 Please send me free illustrated literature about America's it 
E Fastest Growing Industry—ELECTRICAL APPLIANCE | 
Í REPAIRING. E 
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DON'T WAIT UNTIL THE WAR IS OVER! 


Since 1929 Cal-Aero Technical Institute has been spe- 
cializing in modern, progressive training for Aeronauti- 
cal Engineers and Master Aviation Mechanics. Prepare 
now for your Aviation Career. BE READY! Opportuni- 
ties are great today and will be greater in 
tomorrow's Age of Flight. DISCHARGED 
VETERANS—White us about Aviation Train- 
ing as provided under "G. I. Bill of Rights." 


CAL = ACRO 


TECHNICAL aN w INSTITUTE 
MAJOR C. C. MOSELEY Au p aget PRES SINCE 1929 
FORMERLY CURTISS-WRIGHT TECHNICAL INSTITUTE 


GRAND CENTRAL AIRPORT 


"me. GLENDALE 1, CALIFORNIA 


(LOS ANGELES COUNTY! 


| MAIL COUPON TODAY! 


Cel-Aero Technical Institute, Grand Central Airport, Glendale 1, 
California. Send mformation and illustrated catalogue on Aviation 
Training, FREE... without obligation... Dept. PS-8 


Nome "— ith Dete_____ 


Street 
City 


START NOW TOWARD A FUTURE IN | 
REFRIGERATION aud 
AIR CONDITIONING 


Refri geration and Air Conditioni ng are among the 
giant industries of America. Such industries need 
men who KNOW. Many men servicing and in- 
stalling equipment are making large incomes. 


Spare Time Training » 
for your Post-War future 


— 
Get the know-how now so that you can qualify for | 
experienceinstalling and servicing Refrigeration | 
and Air Conditioning in the stores, offices, homes, ete. | :/ 
With proper training and experience, you should be y 
able to get started inthese great industries or develop 
a Refrigeration and Air Conditioning business for Rush Coupon 
yourself—installing, servicing and maintaining equip- Below Today! 
ment. There's money init —and INDEPENDENC 


Practical Interesting Training 


You'lllike our way of traini D al capable home-study instruction 
followed by practice on actual equipment under watchful eyes of sea- 
Boned Refrigeration and Air Con itloning men in our shops. You'll get 
top-rateinstructions—the easy way. So D the facts now— 

FREE of obligation, Write TODAY —SUKE! 
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DRAW CARTOONS 


BIG MONEY" 


EASY...PLEASANT WORK! 


Let CHAS. H. KUHN, with 25 years actual expe- 
rience in drawing a daily newspaper cartoon, 
teach you how to create, draw and sell your work. 
52 complete lessons—one sent each week. Pro- 
fessional criticism on every lesson. Writetoday. 


Complete Course 
Only $15.00 


KUHN SCHOOL OF CARTOONING 


420 MURPHY BUILDING Dept.S. INDIANAPOLIS i INDIANA 


LM J UNT BIRDS 


A zs à; 
b dus t 


9 


A^ S 


m 
~~~. Heads, common 6 

home and den AKE MONEY. "WEE 
others. Big profits in spare tim 


1 i 
199, same pictures in FREE BOOK 
Now Free. lend d post card. State your AGE. 
“NORTHWESTERN SCHOOL OF TAXIDERMY 


FREE B00 SW : Dept. 339C Omaha, Nebraska 
TECHNICAL DRAFTING and TOOL ENGINEERING 


Technical Drawing, Production Illustration, Machine Sketching, 
Shop Mathematics, Machine Design, and Shop Practice . . . Tool 
Making and Design, Dies, Machine Shop, Lathes, Blue Prints, etc. 
Special G.I. Counselor @ Days, Evenings, 
and Part Time € Men and Women. 


ALLIED SCHOOL OF MECHANICAL TRADES 
1332 South Michigan Avenue d Chicago 5, Illinois 
("Our Own Modern Seven Story Building'*) 


|I i 


A protession offering unlimited opportunities. Most 
3 modern and celal : 
Plate to Porcelain Work, ¥ 


ak ms ee 


McCARRIE $ HI 
207 N. Broad St. 


eat. 
OL "OF MECHANICAL DENTISTRY 
Startles Everybody. n 
Button vou can make BUTTO N 
your own Telephone— 
| cardboard—transmit conversation to another room. Mu- 
wh sic also transmitted to distant places. Most interesting, 
perform hundreds of experiments. So tiny it can be 
concealed in dozens of places. A Pre-War Prota. 
let with 50 illustrated experiments postpaid only $1.00. 
Electronic Products Company, Saint Charles, Ill. 
| e With empty hands make clouds of smoke 
Qus appear from your fingertips, make huge 
bon with your empty hands and other tricks 
that will amuse and confuse all. Easy to do 
for 70 tricks, $1.00, postpaid with Big 
Magic Catalog. 


Dept. 841 Philadelphia, Pa. 
With this Electronic 

Amplifier—Detectiphone, Attach this button to piece of 

electrical apparatus ever discovered. Enables you to 

Electronic Button including 5000 word instruction book- 
"a* snow flakes float in air, make a 5-foot rib- 
with Magic Paste, special 2 tubes, enough 

The Magician, 2463-S, Kensington Ave., Philadelphia 25, Pa. 


HIGH BLOOD PRESSURE 
A DANGER SIGNAL 


Often associated with Hardening of the Arteries, 
a Stroke, Paralysis, Heart Trouble, Kidney Disease, 
and other grave complications. Resultful treating 
methods of the Ball Clinic have proven dependable 
for nearly a quarter of a century. Send for 


Blood Pressure Book today. No obligation. 
BALL CLINIC, Dept. 5160, Excelsior Springs, Mo. 


POPULAR SCIENCE 


SMALL CAPITAL ... START IN YOUR OWN HOME 


Paul Davis, B.S.M.E., Founder Get into new Plastics ie iih 'START IN YOUR OWN HOME. SMALL CAPITAL 
of the first Plastics Fabrica- NEEDED. As you increase your knowledge and skill YOU GROW WITH THIS 
tion Home Training Course. BIG INDUSTRY. | 
This opportunity is YOURS TODAY . . . SO get started now in 
what can be a BIG PAYING Plastics business of your own—or 
prepare for post-war jobs. This NEW educational plan gives YOU 
the sound fundamental knowledge PLUS the practical training you 
need to be A SUCCESS IN PLASTICS. The actual practical work 
consists of working with many different types of Plastics materials | 
—teaching you. IN YOUR OWN HOME, fabrication, shaping, forming, 
| finishing, cementing methods, mold making, casting, compounding, 
yeing, etc. 

FOR FULL INFORMATION FILL COUPON AND SEND IN ENVELOPE 
OR PASTE ON A PENNY POSTCARD TO DEPT. N. 


Practical Training Tersi 
ə Including: 


/^ Yn i Division o f BOSTON TECHNICAL INSTITUTE 
/ / ee SCHOOL OF PLASTICS, 4707 Euclid Avenue, Cleveland 3, Ohio | 


h ; ZNTLEMEN: Pleas zl 

A All Materials ce EMEN: Please dic E. me FREE New 1946 -AGE ... Booklet | 
and 5 Complete STREET . ee „P. O. ZONE meses 
Working Kits. CITY nnna STAT MS aana —T 


Electrical Training at Bliss 


NOW OPEN TO VETERANS AND CIVILIANS AFTER 3 YEARS OF WAR TRAINING 


Intensive 8 months residence course in fun- neering aides, laboratory assistants; oper- 
damentals of industrial electrical engineer- ating, production and maintenance techni- 
ing, including radio and electronics. Exten- clans; customers’ engineers; draftsmen. 

sive laboratory practice in electrical mea- Graduates hold responsible technical and 
surements; testing power equipment; cir- executive positions in communications, 
cuit tracing; wiring techniques; radio and power and manufacturing. Modern buildings, 
industrial electronics; use of machine tools; dormitories, dining hall, campus. Moderate 


motor construction; drafting. Basic train- cost, 54th Class begins October 1. Catalog. 
ing meets industry's requirements for engi- 108 Takoma Ave., Washington 12, D. C. 


ELECTRICAL SCHOOL 


fE m a LL, TECHNICAL INSTITUTE 


SEE EE 


100 pages of vsable 
Designs i in each book 


Here are the books that every Engineer, Designer, Drafts- 
man and Welder should have to stimulate his post-war 
design ideas. 100 designs in each volume that have been 
tried and proven in various industries by people that 
know the advantages of arc welding. A better product 
at lower cost thru arc welding—" PRACTICAL DESIGN 
FOH ARC WELDING" will bring this lact home to you. um 
Order gens tenor! Every Design Plate is from 


sen E. | x 2 pomo Th 

5 cuai Application, "or sr@ory. 

k HOBA BROTHERS C0., Ge Ta = Compiled by ene of Americas Lead. 
les Box P-85, Troy, Ohio Bai, "e Eoi dn ace Welding Consultants, 


"One of tha Moria s éergesr aviators of dec Hefo'ers ~ 
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= Be the ELECTRICIAN 


who ‘Knows the answers !" 
= GET THESE 2 GREAT BOOKS NOW 


Knowledge means ‘bigger pay in Electricity and Radio. Solve 
P DAYS tie easily with these COYNE books. See 


a them 
before you decide. Coupon is not an order— 
just a request to examine either or both books at my risk. 


Electricians Handbook — 
Fits the Pocket, 4/2" x7"—5,000 Facts rus 


Latest wirin methods, moa. code rules, 

Includes Electronics. Not a textbook 
but a practical helper that belongs in your 
kit. Must be seen to be sppr aiei ust off 
the press. Red leatherette cover, $2./5 cash, 


Trouble Shooting Manual - 


GIANT SIZE—4 BOOKS IN ONE = = .— ie 
How to locate, repair troubles on K LEZ dy | 
Electrical mac hine ry, radios, appli- 
ances, refrigerators, auto elec., etc. 

easy-to-follow diagrams. Come } 
plete Trouble Shooting Course. A 
| gold-mine of money-making help. 
612 p., 5:4 x 1114, leatherette Cover. b 
$8 cash, $8.95 on easy terms. : 


e 
EE BOOKS J DAYS FREE : rk | 


a H. C. Lewis, Pres., Coyne Riectricel ‘Sct 

f 500 S. Paulina St., Dept C5-R8, Chicago 42, Tit. 

B Send eitheror both books checked be- | 

§ low for i days FREE examination.In 7 
days I'l] either return them or pay 

g Baier hr t to the plan I select as out- 
1 

§ O COYNE TROUBLE SHOOTING 


B MANUAL,41 vol. 612 pe s, $8.00 cash 

j or XM days per month 

pat 

E 95 18 Pede CLANS HAND | $11.70 is paid o 

! 500 ey À Vol. 400 pages, $2.75 after 7 and save 95 AERA 

gl = 
EBNAME....ucas. su uéesure ose *" o» "o5 BW * alo EVI e uu 
PREIS, .oercocicpctereracid ver svwpvecewona D 


E FIRM EMPLOYED BEIGE CERCANA nase 
i H If you want one or both books sent C.O.D. rau pay 

ash price shown) check here. Same 7 days tri 
[| back guarantee. 
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PATERN T5 


OF COSTS and OTHER USEFUL 
INFORMATION ABOUT PATENTS 


EUGENE H. PURDYMWM, rep parent arrorney 


900 F. ST. N.W. ROOM 80OI!I-*A "WASHINGTON 4, D.C. 


NRME SPP SPR CELT a PPP SSCP TCP SSCS CTE PSC SC l2 uz cg lcg 7 E 


TRAINING—SECRET INVESTIGATIONS—FINGERPRINTS 


— Easy Mead oe (UM. ee rommer Gov't Detective— 
Rewards. Home—Trav Code-Booklet FREE—WRITE 


INTERNATIONAL DETECTIVE SYSTEM 
1701-P Monroe St., N. E., Washington, D . C. 16 
[ : Do Not Delay! 

Have you ever been startled by seeing a successful article on 
the market, and exclaimed—''Why, I invented THAT 5 years ago 
—I didn't think it was valuable enough to Patent!” 

The Patent Laws were intended for the protection of the In- 
ventor, and the Inventor who slumbers on his rights may wake 
uD u^ ce someone else reaping the reward that could have 

en his 

The Inventor with a valuable Invention should act NOW. 

Send this coupon TO-DAY—to RANDOLPH & BEAVERS 
340- D Columbian 1 Bldg. Washington, D. oC. 

“Registered 


RANDOLPH & ‘BEAVERS Patent Attorneys 
PERSONALIZED SERVICE 240-0 columbian side. 


Please send me full particulars on Patents, fees, etc., and 
"RECORD of INVENTION form''—Free. 


Name 
Address 


40 Buy War Savings Bonds and Stamps regularly. 


MODEL 


RAILROADING 


World's Most Fascinating Hobby for Men 


We would like to send you a FREE 32-page booklet, 
“Your Model Railroad," which tells al! aboutthis absorb- 
ing hobby. Plan now for a postwar railroad of your own 
in attic, basement of spare room. Just send us a postal 
card asking for FREE booklet. SORRY. We can't urge 
you now to subscribe to the MODEL RAILROADER 
magazine because of paper restrictions but we would 
be glad to list you as an immediate postwar subscriber 


MODEL RAILROADER MAGAZINE 
Dept.N, Milwaukee 3, Wisconsin 


“HIGH SCHOOL a: nome 


Most well-paid positions demand high school training. 
Without it, or equivalent, you can't advance to the full 
extent of your abilities in any trade, business or pro- 
fession. Whatever your age, however you're situated, IT 
ISN'T NECESSARY TO STRUGGLE UNDER THAT HANDI- 
CAP. I.C.S., famous for more than 50 years, enables you 
to start your own high school in your own home. You're 
in a class by yourself— grips b in your spare time—acquire a 
high school education at astonishingly low cost. Authorita- 
tive texts! Rapid Progress! Write today for free booklet. 


International Correspondence Schools, Box 7629-L, Scranton 9, Pa. 


Inventions Wanted 


Patented or Unpatented 


Inventions can now be safely sold without patenting 
expense. If you have a practical, useful idea for gale, 
either unpatented or patented, write todayl 


Institute of American Inventors 
MJ Dept. 3, 1926 Eye Street, Washington 6, D. C.U 3, 1926 Eve Street, Washington 6, D. C.i 


RES] NTS^ 


AND TRADE MARKS 
C. A.SNOW 6 CO. 


Registered Patent Attorneys Since 1875 
Write for Free Book and "Certification of Invention" form 


427 SNOW BUILDING, WASHINGTON 1, D. C. 


PATENT YOUR IDEAS £ 


| SEND FOR FREE BOO K =e LY 
Written by Farmer Member Examining Cerps (1922-24) U.S. Patent ATE 
CARL-MILLER, Registered Patent Attorney 
Former Member Examining Corps U. S. Patent Office 
Weolworth Bidg., Dept. B5-C, Mew York—Bend Bidg., Dept. 85-C, Washington, D. C. 


SELL COUNTER CARD PRODUCTS 


Build a good-p business of your own: 
Call on » déalera of ot al kinda; show nationally- 
advertised Aspirin ,, Cosmetica and 
200 other nec bo and 10e F 
Lem Poder. high su, Att ive counter 
splays pr ast. gives amaz- 
ing facta. 


World's Products Co., Dept 83-L, Spencer, lod, 


GENUINE U. S. PUP TENTS (used) good cond... $2.98 
U. S, (NEW) ARMY PONCHOS (slightly imperfect) 4.95 
NEW U. S. ARMY CANTEEN Collapsible cup. 

All fitting into cover with Shoulder Strap...... 1.89 
NEW NAVY TYPE CANVAS HAMMOCKS........ 3.39 
ARMY CANVAS LEGGINGS, pr. .. 1,00 
ARMY PISTOL BELTS...... 22.2. 21.49 


NEW U. S. 
NEW U, S, 
Send Check or Money Order. Include 30c for postage. , 
THOUSANDS OF SATISFIED CUSTOMERS 
WRITE FOR ILLUSTRATED FREE PRICE LIST 


TRIANGLE "5 box ise 


TIMES PLAZA STATION. BROOKLYN 17, N. Y. 
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NEW! SMALL! 
AMAZING! 
SPEEDY! 


J / E-Z ROLL 
J// CIGARETTE 


my There's Nothing Like It! 
4 Slick as a whistle! Quick as a 
flash! So easy to use! Now 
ready to meet the terrific de- 
mand! Make your own fresh, as- 
tonishingly perfect cigarettes with 
this fine, smooth steel Cigarette 
Maker of jewel-like precision. It is 
compact, handy and easy to carry 
(weighs less than one ounce). Simple 
and fool-proof, designed and built by 
a precision tool-maker, Get several 
for friends. Complete satisfaction guar- 
anteed or money back instantly. 


l ORDER NOW 1, 


Post paid Anywhere 
45 E.STROOP RD | 
CIGARETTES SO 


JRREICH MFG. C0. ee Ee 


LEARN ELECTROPLATING— 
Complete Instructions by a practical plater, with formulas 


for Brass, Cadmium, Chromium, Copper, Gold, Nickel and 
Silver Solutions. Price $1.00 Money Back Guarantee. 


PLATER HYDE, Dept. B, P. 0. Box 176, National City, California 
Build with Cement Composition 


Strongly reinforced with cheap wood, Mod- 
stream-lined roof, walls and gutters. 
How to build a house 22x24, three rooie. as 

f materials; gara $20: 
oe Farm 


NY AN 


NO LARGER THAN 
TWO CIGARETTES 


MAKES F PERFECT 


mildings 
made equipment to 
make wall en Butlding blocks with inside 
and outside finish; roo 1 and floor tile 
in color, and durable c Me of sawdust 
for a few cents. Several formulas. Labor 
Saving, long lasting, no paint! Make doors and windows. Also sec- 
tional cabins. 100 money and labor saving building ideas, "Mixer and 
Baw easily made heer old auto. 40 War-time Plans. Earn $10 a day. 
Guar ed. Illustrated instruction book, $1.00 
MAKE FURNITURE OF COMPOSITION. Cement, sawdust, paper, as- 
bestos. Homemade cements. Some part scrap wood and metal. 
Make tables, cabinets, chests, pe shelves, inclosed sinks, lawn 
novelties and toys. Over 500 profit. 50c 
HOW TO MAKE ACCURATE WOODWORKING MACHINES, saws, 
drills, sanding wheels, tools, electric weed cutters and many other 
things from old auto parts and used motors, Illustrated. 50c. 
HOME MFG. ENTERPRISES. 50 selected home shop projects, 50c. 
Special: All of the booklets described above, 52.00 postpaid. No C.O.D. 
HOME INDUSTRTIES,1318 5So.30th Ave.,.Dept.PS,Omaha 5,Nebr. 


PREPARE FOR PROFITABLE CAREER 
Amazing book teaches lettering quickly—anyone can learn 
| the principles in 30 minutes—practice makes perfect, Con- 
tains fundamentals to letter for practically any work. 
| SCHOOL-PERSONAL or BUSINESS-No experience neces- 
sary. Simple illustrated steps—40 Modern Styles- Facts and 
short cuts explained, Offers ideas for Hobby and Profit. 
Send $1.00 for amazing book TODAY (no O.D.) 
t of working material $1.50 


m. Tog 402 S. Market St., Chicago 7, Il. 


PREPARE NOW FOR A BETTER JOB 


Begin now to turn spare time into 
money. Become a draftsman with op- 
portunities for advancement. Be ready | 
= to qualify for a good paying job as in- 

dustry turns to peacetime production. 
If you are now doing routine drafting work, prepare now 
for promotion to a better job in your field. Send name 
and address today for FREE information. 


ee ee ee E ARN E. 


American School, Dept. DDC46, Drexel Ave. at 58th St., Chicago 37 | 
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of Old Line Legal Reserve 


LIFE INSURANCE 
3 E Lese 


in proportion 
"One Half Permanent Rate in effect 5" year 


Buy as little as $1500. of this solid protection 
—or more—at proportionately low rates. But 


buy your Postal Policy now! 


Postal Life of New York has specialized for 
40 years in insurance by mail and over the 
counter. The savings due to this direct deal- 
ing are pn on to policy holders. Current 
dividends 912%. Further savings are made 
if premiums are paid quarterly, semi-annually 
or annually. 


POSTAL LIFE OF NEW YORK 


operates under the rigid New York State Insurance 
Laws and has paid out over 


$55,000,000.00 


to its Policy Holders and Beneficiaries. 
Postal issues all Standard Policies to men or 
women, from ages 10-60, at low cost. 
Send coupon today for rates on this Modified “4” 
Policy at your age and other details. Life Insurance 
is vital! 

CLIP AND MAIL COUPON TODAY 
LE pf of fof fF Ff Fe ge Gg Ge 
i POSTAL LIFE INSURANCE COMPANY i 
511 Fifth Ave., Dept. 486 N 
New York 17, N. Y. 
Mail me without obligation complete informa- w 
tion about your low-cost Modified "4" Policy g 
at my age. 
Name... a a M— — — anes 


Date "m ‘Birth... EEES. TESS RR ERE ee E CEE E E E E 5 E EEE] ESEE eo EEE EE E g E 
SEE ORE er imi tetta tite tio bet eR 


(Street and No., Zone, CH) and State) 


Buy War Savings Bonds and Stamps regularly. 


A.X X» € IX, S 


POWER PLANT 


ENGINEERS GUIDE 


WITH QUESTIONS AND ANSWERS 


,, NEW FROM COVER TO COVER! 


JUST PUBLISHED—For All 
as Firemen, Water Tend- 
. Oilers, Operators, Repair 
Men and Applicants for Engi- 
neers’ License Examinations. 


s 
1 zc 00 ILLUSTRATIONS. FULL I INDEX 


[OO] FACTS AT your 
FINGER ENDS! 
PRACTICAL INFORMATION 


IN HANDY FORM FEATURING: 
Basic principles of Steam Engi- 
neering, including Boiler Con- 
struction, Operationand Repairs. 
Gives practical] information on: 
Boiler Calculations, fuels, feed 
pumps, water heaters, economizers, 
water treatment, injectors, traps, draught, 
safety valves, oll burners, stokers, condensers, 
ejectors, Cooling towers, evaporators, steam and hot 
waterheating, pipe fitting & tubing. Contains complete 
re on alltypes of Steam Engines and Turbines, In- 
dicators, Valve gear, Valve setting, Air Compressors, 
COMPLETE Hoists, Gas and Diesel Engine Operation, Lubrication. 


PAY 11 Get this information for yourself — 
ONLY B MU. ASK TO SEE IT—Mail coupon today! 
AUDEL, Publishers; 49 W.23 St., New York 10,N.Y. 


Mall AUDELS Power Plant Engineers Guide (Price $4) on 
7 days free trial. If O.K. I will remit $1 in 7 days and $1 monthly 
until $4 is paid. Otherwise, I will return it. 


Pe 


Name 


— HR 


Address ————— ——— _—_| 


Occupation — 


Employed by 


by BRUSH 
Easy to Plate CHROMIUM 


| GOLD, SILVER, NICKEL, COPPER 


. « « For Pleasure and Profit! 


If you have a workshop—at home or in busi- 
ness— you need this new Warner Electro- 
| plater. At the stroke of an electrified brush, 
you can electroplate models and projects— 
vou can replate worn articles, faucets, tools, 
fixtures, silverware, etc. with a durable, 

irkling coat of metal . . . Gold, Silver, 
hromium, Nickel, Copper or Cadmium. 
Method is easy, simple, quick. Everything 
furnished—equipment complete, ready for 
use. By doing a bit of work for others, your ma- 
chine can pay for itself within a week. 
make your shop complete by sui a 
Warner Electro Saw Er CH away. 
today for FRE and illustrated 
literature. ACT AT ONCE! Mail Coupon. 


b E dE WARNER ELECTRIC CO., DEPT. C-8 
‘Swe 663 N. Wells St. Chicago 10, Illinois 


FREE Details & Sample! 


| WARNER ELECTRIC C0., 663 N. Wells St., Chicago 10, Dept. C-8 
i Gentlemen: Send Free Sample and Details to: 


i Name 
d Address 
City State 


| 
| 


Buy War Savings Bonds and Stamps regularly. 


i 
| 


TAPE WORMS 
ROUND WORMS 


(Ascarids) 


HOOK WORMS 
WHIP WORMS 


-. . you. can free your dog of all these worms 


^" PULVEX 
COMBINATION WORM C A PS U LES 


TREATMENT 


Used by leading breeders. At leading pet, drug, department stores, 50c 
a package (double size, 75c). Packed two ways: for puppies, for dogs. 


nave YOUR Photos Enlarged 


For best results, send your negatives to us 


" = from one negative. Each 
5" x 7".........5 for $1,00 MM EMISHE VücelvuE An. 
8" x 10"..........3 for $1.00 ll Ni attention. i Negative 

made from your photo, c 
L1" x 14*............ 3 for $2.00 Pu PM. MENS Ms 
We pay postage, Send money with order. Mo C.O.D. 


HI-LITE PHOTO STUDIO 
704 Eastern Parkway, ept, AV, Brooklyn 13, N. Y. 


BEST SHAVE EVER OR MONEY BACK! 
SPEED: HONE 


with a grin ^ 


re 


dime 
wv DEPT. PS 
LL. 


"FOSSILS 


a 


An unusual assortment including petrified wood, 
crinoids, brachiopods, fossil grass, and other inter- 
esting specimens for only $1.00, Send cash or 
check to 
OMAHA SCIENTIFIC AURPE co, 
Box 1750, Omaha 4, Neb. 


Learn TOOL DESIGN 


Qualify quickly as Machine or Tool Designer through spare-time 
home study. Many making $100 to $125 za week. Expanding 
industry calling for more machine and tool designers than avail- 
able, Rush name and address today for facts on Machine or 


State age 
INSTITUTE OF TECHNOLOCY, Box 262, Greenville, Ohio 


A SIMPLIFIED ART ANATOMY OF THE HUMAN FIGURE 


by Charles Carlson. The book they're talking about! One of the 
most informative books of its kind for both student and pro- 
fesslonal artists. C , Notes, and over 350 drawings show 
detalled studies of evry pr of the body, posed and in action. 


POSTPAID 
HOUSE OF LITTLE BOOKS, 80-B E. 11 St., Mew York 3 


Can't Keep 
Grandma in 
Her Chair 


She’s as Lively as a Youngster— 
Now her Backache is better 

Many sufferers relieve nagging backache quickly, once 
they discover that the real cause of their trouble may 
be tired kidneys. 

The kidneys are Nature's chief way of taking the ex- 
cess acids and waste out of the blood. They help most 
people pass about 3 pints a day. 

When disorder of kidney function permits poisonous 
matter to remain in your blood, it may cause nagging 
backache, rheumatic pains, leg pains, loss of pep and 
energy, getting up nights, swelling, puffiness under the 
eyes, headaches and dizziness. 

Don't wait! Ask your druggist for Doan's Pills, used 
successfully by millions for over 40 years. They give hap- 
py relief and wil! help the 15 miles of kidney tubes flush 
out poisonous waste from your blood. Get Doan's Pills. 


Tool Design. 
OHIO 


LEARN AT 
Home TO 


MOUNT BIRDS 


Animals, Heads, Fishes, Pets; to TAN. 
Be a Taxidermist. Profit and FUN. 


Hunters, save your valuable TROPHIES. 
"3 Mount ducks, squirrels, everything. Learn to 
TAN for leath ther and furs. Wonderful HOBBY 

E MUSEUM.—BIG PROFITS 

mounting for others. INVESTIGATE NOW. 


FREE BOOK With 100 fine | 


game pictures. 
NOW absolutely FREE, Write TODAY. | 


Send Panni TODAY for FREE BOOK. State AGE. 
N. W. SCHOOL OF TAXIDERMY, Dept. 339C, Omaha, Neb. 


MI ae p 
WINNING GOLF ^ 9^ 


Easy to Learn “Dynamic Swing" Every Pro Uses 


PLAY IN THE "70's. Enjoy your game. Amaze your f 
friends. Get out of the "dub" class by using golf's ~ 
most powerful and accurate swing. Five basic secrets give 
you rhythm and power, eliminate hook and slice ... make you 
MASTER OF EVERY CLUB. Easy to make long drives and 
beautiful approach shots. Learn in a few days — 10 minutes’ 
practice a day. COMPLETE COURSE NOW ONLY $1.00 
postpaid, or $1.00 plus 24c for postage and C.O. D. fee. Your 
money back if you're not amazed with results, so order NOW ! 


THE SYLVAN COMPANY cet aerae. tic 
STAMMER? 


This new 128- -page book, ‘“‘Stammering, Its Canes 
and Correction,’’ describes the Bogue Unit Method 
for scientific correction of cag ead eX stute 
tering—successful for 44 years, Benj, hig ra 
Dept. 1876, ‘Circle Tower, Tee ud Ind, 


ARTISTS MAKE MONEY 


Find out your ability. Send name, age, occupation and 
address for Free Vocational Art Test. 


ART INSTRUCTION, INC., 8145 Art Instruction Bidg., Minneapolis, Minn. 
(Formerly Federal Schools, inc.) _ 


Laue PHOTO APM at ome 


Splendid opportunities. Pre pare time. Practical 
basic patna. H tg hte "acho Send for free 


book, ''Oppo ties in Photography.’’ No obligation. 


, American School of Photography, 1315 S. Michigan Ave., Dept. 136C Chicago 5, Ill 


COMPLETE NAME & ADDRESS 


PRINTED ON EACH! 
500 Personal Labels only 50c postpaid! 
Two-colors—handsome blue printing 
of your complete name and address 
on attractive white gummed label 
paper! Use on letters, envelopes, 
postcards, checks, books, tools, egg 
cases, etc. HUNDREDS OF USES! 
Wonderful for those in Service! Or- 
der today! FAST SERVICE. Lim- 
ited supply. Money-back Guarantee. 


WESTERN STATIONERY CO. Dept. 236-1, Topeka, Kan. — 


LASTICS 


TRAINED MEN NEEDEDIN 
NEW, ESSER TIR Lomas 


Plastics is a great new industry and the time to aE 
a 
| 
| 
| 
| 
=l 


get started in it is mow. Opportunities are un- 
limited. In your spare time, at 


home, you can | 
this 


feld. A new, 
practical training plan is now ready to help you 
realize your ambitions and win success. Send name and 
Beni today for FREE information. 


prepare to enter important 


| O AWERÍCAN SCHOOL, Dept. PC46 
Drexel Ave., at 58th St. ., Chicago 37, IIl. 


Name... BRFRRREBBETNBERZRRSRARBZRISSÉNESERSRERÀRGAÉRRUrsu c RRRRRayuszuahRSSSSEPFrRESNREESRERERERENENGRSREREERBREASSTRRFEREELTÀE 


Street... 


l City, TE cocker A E EEE E EREE ERR AR EE FK EAR EARN DIIRIILI eee ees 3üRERREERERRGE. 


Come to 


COYNE ? 


| for a great B 
future i in 


q | 


.in RADIO-ELECTR 


ELECTRONICS 


| Learn-In-Doing" on Real Radio Apparatus! 


` Prepare for a great Peace time fu- 
ture and a good job in Radio- 

lectronics now. Coyne "LEARN 

Y DOING” training covers latest 
developments in this field. Prepare 
quickly, easily. Fascinating well paid 
work in maintenance, installa- 
tion and servicing Radio-Elec- 
tronic equipment. 


TELEVISION 


If you have an all-around Radio- 
Electronic training, there are 
great opportunities for you. 
Tremendous expansion in Radio- 
Electronics, Frequency Modula- 
tion and Television predicted after 
the war—a world of new opportun- 
ities. Get ready for a Peace time 
future and a good job NOW with 
practical Coyne Radio Training. 


Many Branches If You 


Have All-around Training 
Why be satisfied with a narrow, no- 
future line when by putting in a 
are time m SN Shops, yon rm 
qualify for unlimited opportunities 
ONICS, to- 
day's fast-growing field These 
tures show only a few of the bi 
for trained Radio-Electronics 


l'LL FINANCE 
YOUR TRAINING! 


Don't let lack of money hold ne 
i you can GET TRAINI dt 
irst—then pay You E tion 

ASY MONTHLY PAYMENTS 
STARTING 60 DA e X FTER 
YOUR TRAINING PERIOD IS 
OVER. I also help you get part- 
time work to help pay living ex- 
penses while training if you need it, 
and give you Lifetime Job Service 
as a Coyne graduate. 


SEND FOR FREE BOOK 


Fully illustrated with big pictures of 
my Shops—facts about your future. 
Mail coupon now. No obligation. 
No Te tea sign ida today |! 


RADIO - ELECTRONICS "DIVISION 
COYNE ELECTRICAL SCHOOL 
500 S. Paulina St., Dept. C5-4H, Chicago12 


VETERANS — Coyne is equipped to 
eel those who qua gh e i, tank 
und er the G. + M of i i 

coupon. We o have 


ic- 
jobs 
en. 


men with d ERMISS whether 
due to war or other causes. 


H. C. LEWIS, Pres., Radio-Electronics Division, COYNE ELECTRICAL 


SCHOOL, 500 S. Paulina St., 


Dept. C5-4H, Chicago 12, lliinois 


Send FREE Radio-Electronies ROOK, **Pay-After-Graduation,’’ plan. 


NAMHB,... en ee 


Hi 
Wi 
i 
- O Veteran- Send G. I. Bulletin 
| 
a 
ADDRESS....... - 
| 


L CITY 


[] Send physical disability details, 


ee AROK QUEE GUN AGE vu ain 


STATE 


het eal 3 
ji EEEE Sa rU damama niii EMIT 


Buy War Savings Bonds and Stamps regularly. 


WANTED 


TRAINED MEN FOR BIG PAY- 
ING JOBS IN A NEW MULTI- 
MILLION DOLLAR INDUSTRY 


YOU CAN BE A POST-WAR LEADER 
IN THIS FIELD BY PREPARING NOW! 


No slumps or layoffs for trained men in modern refriger- 
ation and air conditioning. Tremendous postwar oppor- 
tunity. Thousands of men will be needed. You can pre- 
pare yourself now for one of these big jobs—at big pay—in 
this big, fast-growing industry. Train at home or in the 
shop. Learn by doing. Combine theory with actual shop 
practice. Take your place with the leaders in the industry, 
Insure your postwar future by acting now! 


TO GET IN ON THE GROUND FLOOR 
YOU MUST ACT NOW. WRITE TODAY 


You owe it to yourself to investigate this wait- 
ing opportunity. Learn the facts, Judge them 
for yourself. Write today. A post card will do. 

Without obligation, please send me the facts. 
Let me judge for myself the opportunities and 
postwar security offered. 


Commercial Trades Institute, Dept. 5-6 
209 W. Jackson Bivd., Chicago 6, Ill. 
200 5, 20th St., Birmingham, Ala. 
Please send me your FREE trial lesson in Re- 
frigeration and Air Conditioning. I understand 
there is no obligation and there is no charge 
for this lesson now or later, I am interested in 


O HOME STUDY [] RESIDENT TRAINING 


IN YOUR 
SPARE 
TIME 

AT HOME 


NAME. = E E o t € a 2 4 - = & m È LI os 8 E = J = * B = ü m -" ë ë * 


ADDRESS..... 


" 8 m P @ ah Ww i E T?" b & W KF B b P 5 à 


LEO s SPECIAL! 


Immediate Delivery on this 


"M 7S 


WAL . j 
L eg d 5 : 1 = TM 


Handles AC and DC Voltmeter, DC Milliammeter, K High and 
op range Ohmeter. Size 5' ^; XBX3 Ua . 3" meter with sturdy 
D'Aronsval movement. Write for priority information today. 


PHONO AMPLIFIER KITS 
m j Complete with tubes, all parts, 


chassis, diagram, ete. Priority 


AA-5 or higher. $9. 50 


No. ih ee 


We | ee Hallicrafters 


America’ s outstanding ‘‘radio 
man's radio.'" Available for im- 
mediate delivery on priority. 
Write for full details today! 


These Items - Exclusive at Leo's 


44 Page Radio Parts Flyer. FREE 
Tube and Circuit Book. .... 10c 
Giant Radio Reference Map.15c 
Handy Tube-Base Calculator. 25c 


Address Leo, Dept. PS-8 
Council Bluffs, lowa 


Wholesale 


RADIO LABORATORIES 


D AN OEE AR OE E E UN TO E E O DT O A A OE E B B O E O O ar 


Get into Good Pay "ng 


"AUTO BODY ond FENDER WORK 


- BIG DEMAND in Auto Body and Fender work. 
E Starttraining now spare time at home for good 
me Pay work now and postwar. Practical shop 
f experience included. U.E.I. Training covers 
* metal work, welding, painting, etc. Place- 
. | ment service—or we will show you how tostart 
~~ own shop. Behind U.E.I. TRAINING isa 
3 large national organization founded 1927. 

£t Write today for Free Facts—No obligation 


AUTO-CRAFTS @ UTILITIES ENGINEERING INSTITUTE 


1314 BELDEN AVENUE, DEPT. 385X. CHICAGO 14, ILLINOIS 


COLLECT S. ARMY 
Shoulder Patches 


Fascinating hobby. Patches 20c to 50c each. 


Complete set of 250 for $50.00. Official patches 
available for every major Army and Air Corps 


unit. Send $1 for sample assortment of patches 
and illustrated patch catalogue. Orders from 
Canada—add 10c. 


SPRINGER‘S 


| 270 San Francisco St., EL PASO, TEX. 


Aa 


SL AALS ¢ i 


Wonderful, new device, guides your hand; corrects your writing 
infew days. Big improvementinthree hours. No failures. Com- 
plete outline FREE. Write C. J. Ozment. 35- B St. Louis. Mo. 


Get into the greatest field on 
Earth, Be prepared for this boom 
post war plastic industry. Write 
for full particulars, Do It Now, 


PLASTIC TOWER 
1611 East21st Ste Cleveland 14, O. 


PLASTICS 


at Home 


y, MICROSCOPES PEEPAR 
i SPENCER U 


HT-SOLD. HANSEN. REPAIRED 
‘or d for FREE LIST 3 
NATIONAL S CIENTIF iC INSTRUMENT CO.II9 CH/ 


ENGINES IN STOCK 


The G, H. Q. miniature gasoline engine that 

really operates is still available. Over 100,000 

, Sold to date. 1/5 H. P. Complete with fly- 

"€ wheel and propeller, fuel, 15 accessories 

: and full instructions, Fully bench tested and 

ready to run. Power for all models, $20 com- 

plete. Send only $1.00—Shipped Collect 

C.O.D. same day. Send for free illustrated 
AN of hundreds of hobby items. 


Cartoon Booklets! 


WWE (size 214x4) The kind men like! 
ede POM "Fun Galore-Make 'em roar’’, Beau- 

XXE tiful Girl Pictures, alluring, dazzling 
WI] Hot-cha Girls. Unusual, tantalizing 
EN poses. “WOW” You'll say. Large 
"World Beater", assortment, $1.00. 
(Adults . only—No  postcards—No. 
T, C.O.D.) FREE! Mysterious “Rising 
QR Cigarette" trick instructions and 
E special surprise GIFT. NATIONAL 
DISTRIBUTORS Dept. P.S. Box 57 
Muskegon Heights, Mich. 


MISERY 
TRUPTURE & 
DISAPPEAR 


-w t ro on day after day suffering the tortures of & 
clumsy truss that presses on your hips and back, gouches 
your flesh, slips and slides and leaves your rupture 
DANGERGUSLY UNPROTECTED. 

Get the truth about rupture care and how the newly 
patented Vita-Pneumatic Nature-Ade (U.S. Reg.) appli- 
ance with its unique features can help your ruptura, 
misery disappear, Write at once for FREE booklet con- 
taining much valuable information, 


PNEUMATIC APPLIANCE, 103 PARK AVE., W. Y. 17, N. Y., DEPT. 72M 


Buy War Savings Bonds and Stamps regularly. 


PREVENT WASHDAY MISHAPS with 


zx TITE- LINE Clothes Line Holders 


String your clothes line on TITE- 
^ LINE clothes line holders. It’ s quick. 
It's easy. It's the surest way to pre- 
vent that exasperating washday dis- 
aster—broken clothes lines. Each sec- 
tion is securely gripped—a line break 
affects only one section. 


Easily Installed on Flat and Round Surfaces 


TITE-LINE clothes line holders are used in 
attics, basements, outdoors — wherever 
clothes line is used. 
Saves line. saves time. 
prevents knots and 
- kinks, holds line tight. 


y 


— 


=< 
En 


Eee me no tleing. Get TITE- 
r^ ya LINE at your favorite 
M E te gae or bns iety store, 
= not in stoc send us 
A P. your dealer's name. 


THE MIDLAND COMPANY 
SOUTH MILWAUKEE, WISCONSIN 


fy) At last! U. H. F. RADIO 


clearly OXP Tian and illustrated 
- U. H. F. RADIO | sy ST a inighty 
Ur «SIMPLIFIED | Suthoritative mew, booi, guplains 
by Milton S. Kiver 


coming field! Send for this book 

SIMPLIFIED today. $3.25 postpaid, Or ask for 
uem Assoc. Instructor 
KIVER U. 5. Army Air 


UHF 


FREE EXAMINATION. 


D. Van Nostrand Co., Inc. 
250 Fourth Ave.. New York 3, N. Y. 
This NEW 


uus ATS FREE / 


Woodworkers — Machinists — Artists — Painters — 
Hobbyists . . . TIPS ON HOW TO GET AHEAD 
Make your time worth real money. This FREE 
booklet lists today's best money making craft | 
books. Thousands of ambitious men are earn- 


Don't Miss 


ing big money because they took advantage of 
: the tips offered in this FREE booklet, 
for your copy today. 


THE GATEWAY BOOK CO., Dept. PS-8 
Chicago 2, lll. 


Send 


| 32 N. State St 


STUDY AT HOME for PERSONAL SUCCESS and 
LARGER EARNINGS. 35 years expert instruction 
—over 108.000 students enrolled. LL.B. Degree 
awarded. All texts furnished. Easy payments. Send 
for FREE BOOK —''Law and Executive Guidance" 
AMERICAN EXTENSION SCHOOL OF LAW 


Dept. 56-5, 646 N. Michigan Ave., Chicago 11, I. 


HEAT YOUR HOME, COOK YOUR MEALS 
WITH CHEAP FURNACE OIL 


NO MORE SHOVELING COAL OR 
ASHES, New Fuelizer Starter Vapor- 
izing System turns Cheap 130 Flash 
Furnace Oil into Oil Gas heat without 
clogging up. LIFE-TIME GUARAWN- 
TEE against defects. $1.00-BONUS 
OFFER FOR TESTING. We will let 
you try it in your own stove or furnace for one 


month. Get Yours for introducing. Big profits. 
Be first. Send in your name today. 
NORTHWEST MFG. CO., 537-K Sth Ave., Mitchell, So, Dak. 


COMPLETE CONSERVATORY HOME STUDY COURSES 


40 years of successful training in Piano, Violin, Cornet, Trumpet, 
Saxophone, Clerinet, Guitar, Mandolin—Voice, Ear Training and Sight 
singing, Choral Conducting. Public School Music—History of Music, 


Harmony, Advanced Composition. Arranging, The only home study 
school teaching all courses leading to degree, Bachelor of Music. 


UNIVERSITY EXTENSION CONSERVATORY **** ';232. 765 Oakwood Blvd. 


Send catalogue and illustrated lesson for........... 


» 1 à o» m RO R "Om * m o» m » a COUTTS. 
ta pohani: 56 ces oe Pee a ee ee ENE EE ee eee d» «B 
eg o nomm oam RR CA RR Ron mn 
City, States. saw v wal es ea a oe ae ee ee a ae ie ee ne ee ee ae ee R 


Give experlence........ 


& & tt Bee & "o à m a mo - bob À E 


E ae chm! Sh gh lt peopl a og Ro DEDE IET 


AUGUST, 1945 Buy War Savings 


-And add 
Kowerful POUNDS 
and Vilal INCHES of 


DYNAMIC MUSCLE 
a É your ARMS, LEGS, 


Tora 


. EA BACK, CHEST, 


WORLD’S GREATEST 
BODY BUILDER 
..ÜR IT WON'T COST YOU A CENT! 


Let me prove to YOU that you can put inches of 
dynamic muscles on your arms! Add inches to 
your chest! Broaden your shoulders and power- 
pack the rest of your body, I can do for you 
what I've done for thousands the world over, 
including many officers and men now in the 
U, 5, and British Armed Forces! 


= + 


GIVE ME 10 MINUTES A DAY! 
lil Show You My Secrets Of Body Building 


[*ll help you learn the ''Progressive Power Method'" 
through which I rebuilt myself from a physical wreck 
to the holder of more strength records than any other 
living athlete or teacher! No matter how skinny or 
flabby you are, vou can learn my methods right in 
your own home, Through my proved secrets I 
show vou how to develop your power, inside 
and out, until YOU are fully satisfied that you 
are the man you Want to be, ‘‘The Jowett Sys- 
tem,'' says R. F, Kelly, Physical Director of the 
Atlantic City, ‘‘is the greatest in the world!*’ 
If you want a physique that will inspire respect 
from men, and admiration from women ... ACT LIKE 
A HE-MAN! Decide at once! The famous book, ‘‘Nerves of Steel— 
Muscles Like Iron'' will be included FREE! Priceless for the strength 
fan! Full of photos of marvelous power-bodied men who will show 
you what Jowett has done for them and how he can do the same 
for you, Reach out. . Grasp this Special Offer today! 


PROVE TO YOURSELF 
IN ONE NIGHT! 


Send only 25c for test Course, 
!"Molding a Mighty Arm.'' Read it 
the evening it arrives— learn from 
experience the thrill you can give 
vour muscles! 


SEND FOR THESE FIVE FAMOUS 
COURSES IN BOOK FORM 


ONLY 25c EACH 
or ALL 5 for $1.00 


BOOK WITH PHOTOS OF FAMOUS STRONG MEN 
— MAIL COUPON NOW FR EE 


Jowett Institute of Physical Culture 
230 Fifth Avenue, Dept. 877-B, New York 1, WN, Y. 


George F. Jowett: Your proposition looks good to me. Send 


by return mall, prepald, the courses checked below, for 
which I enclose ( . Include FREE book of PHOTOS. 


Jowett Institute of Physical 
Culture 

230 Fifth Avenue 

Dept. 877-B 

New ¥ark 1. N.Y. 


George F. 
Mwst O All 5 courses for.... $1 


Champion of O Molding a Mighty Arm 25c O Molding a Mighty Grip 25c 


Oo Send all 5 C.O.D. ($1 plus postage.) No orders less 
than $1 sent C.O.D. 


O Molding Mighty Legs 25c 


0, i so — 
(Please print plainly. Include Zone Number.) 


ADDRESS -snssczhüdhuucrSRRÉSÉA rmm eG ee ee ee TEE 


Bonds and Stamps regularly. A5 


BUILD THIS FREEZER CABINET 


FOR HOME FOOD STORAGE 


8 - 12-18 or 24 Cubic Feet Capacity 


Clear, easy-to-follow plans for building 
your own cabinet. Simple, scientifically en- 
gineered. Anyone can build this efficient, 
modern freezer. Just enclose a dollar bill opa 
with your name and complete address, in- = PLANS $1.00 


cluding Postal Zone, and mail today to 


FROZEN FOODS ENG. CO., 4205 Garfield LL E 9, Minn. Dept. ` L 


WYTEFACE Steel Tapes have black graduations on a crack-proof 
white surface. Easy to read in any light, from any angle. Faster 
measurements with fewer errors. Designed for hard service. Resists 
abrasion from rails, pipe, rocks, concrete. Protected against rust. 


KEUFFEL & ESSER CO. 


EST. 1867 


LRE 


: ENARA NEW YORK - HOBOKEN, N. J. bin... 
STEEL MEASURING CHICAGO » DETROIT © ST. LOUIS Kat LÑ 


Drafting 
Reproduction 
Surveying Equipment 
and Materials 
Slide Rules 
Measuring Tapez 


SAN FRANCISCO «+ LOS ANGELES 


MONTREAL 


“IN 


= BRIGHT LIGHT Z 


ALWAYS ee With tae 


Better Built 
Lower Prices 


Flashlight Battery! 


Strong, steady light from "ng mecs coca d 
your flashlight is assured "m | cannes SEX Su i 
with General rechargeable Safe Boats With " 

flashlight storage battery. Full Length Spray Rails 


Keep passengers perfectly Rowboats $60 and up 


Great economy in use, Can div even at Mud vneede 
Catalog also shows today's 


be recharged several hun- " | 
dred times, each charge " wd s E six most popular models of ; 
DT E i l 5 Se 3" 4 sailboats. Two b ig factories Outboards qaos and Lap 
giving service equal to two f... e s ge eare sou Delh iai 
ordinary size “D” dry cells. : ina. 31 CATALOG FREE | 


: boat in which you are interested. Light Boat tor. Auto 


Write the General Detroit T ! QUEMA FOE DUE Sony. SES kine od 

Corp., Dept. 8-E, 2270 E. | THOMPSON BROS. BOAT MFG. CO, (138) 
F | 219 An f Write to 119 Eim St. 

Jefferson, Detroit 7. PÉSHTIGO, Wis. ( ) CORTLAND, N.Y. 


eher place 


Hein CET A HOBART n «8 Share 
WAR BONDS NV DA Arc Welding Profits- 


but earmark a few for 
tha? HOBART Simplified j 
Arc Welder youve 
promised your- 
self after the 


You're sure to get your share ol post-war job welding prolits 
with Hobart “Simplified” Arc Welding equipment. More quality 
welding per hour will earn for you the better, more profitable 
jobs. This production welder and equipment that has played 
such an important part in the welding lor "VICTORY" program. 
is now available to you and we will be glad to send you 
complete information on request. Write us todayl 


ARC WELDING 
MANUAL and 
TEXT 


| HOBART uteri 
RR Box P.851, Troy, Ohio Ony io Post 

! rm; = pad 
“One of the Worlds tergesr Builders ot dre Bolders” 


ig — Bey War Savings Bouds awi Shimpa regolorly. | POPULAR SCIENCE 


“SUEDETONE” 
PERSONALIZED STATIONERY 


A rich, expensive-looking suede-tex- 
tured paper, beautifully imprinted with 
your NAME OR INITIALS ON LET- 


TERS, x. M or 3 LINE ADDRESS 
ENVELOPES. 
GENUINE FOIL IMPRINTING. Just 


like tailormade clothes—personalized sta- 

Honery is a mark of SUCCESS. COLORS- 

White, Grey, Blue, Cafe, Pink, $185 

Imprinted in Gold, Silver, ein 
Black, Red, Blue, Lt, Blue, or Green. 
Order by mail today—fast 48-hour service 
Send Check or Money Order—Add  10c 
per bor mailing charge 

A GRAND GIF Your imprint and 
FOR MEN, FORK charming gay bright 
WOMEN, and FOR “PETTY GIRL" 
YOURSELF. We Drawing on each 
will gift-mail and sheet A DELUXE 
enclose gift card. GIFT ITEM, 
CATALOG WITH $2.45, : 
ORDER. 100 MON. G RA MM ED 
OGRAMMED POK- MATCHES _ 
ER CHIPS-$1.95 BOX $1.35. 


q PO RTER' SIL iota. 


Locates Trouble Quickly in All 
Electrical Appliances! A Necessity! 


In this single instrument are combined all the 
necessary tests for examining the true condition 
of every appliance. Highly efficient in checking 
temperature regulating thermostats, Tells the in- 
stant it opens or closes, Tests continuity, open 
circuits, grounds, etc. Short circuits easily de- 
tected, No blowing of fuses, Test leads are auto- 
matically disconnected when testing on 110 Volts. 
Guaranteed, ONLY $12.50 COMPLETE with full 
instructions, FREE CIRCULAR (Pat. Pend.). 


HANLAN CO., 1419-B, West Jefferson, Los Angeles 7, Calif. 


‘SCRAP MERCURY WANTED 


Ship us your supply of mercury (quicksilver) metal via Railway 
Express regardless of quantity or quality. Pack small quantities in 
thick-glass portici with taped caps in good packing; larger quan- 


tities in metal ipes with metal caps. Scrap price. paid promptly 
MERCURY TERM SANBORN BLOCK WOOD, MASS; 


A Thrilling Work COLORING PHO TOS 
ET) brings out life-like colors. Free booklet: 
PHOTO COLORING SCHOOL 


LZDSUEP TLLA 1315 s. Michigan. Dept.136-c, Chicago 5 


6 LEARN MOVIE 
PROJECTION 


Fascinating vocation learned at home by those 
with aptitude, Thrilling pastime. Koehne method 


The Motion Picture Theatre Business offers big op- 
portunities for trained men. Get into a fascinating 
field with a peace time future. Train at home in 
spare time, Free catalog. Established 17 years, 


385 Washington St., 
Elmira, New York 


THEATRE INSTITUTE 


Live This Way The Rest of Your Life 


My ''HAVE-MORE'' PLAN is the story of how we Robinsons moved 
from the city to our 2-acre place in the nearby country to find ''a 
little land and a lot more living''—tells how I've kept full-time job— 
how we raise most food in spare time—have fun, better health, real 
security. 50.000 words, 73 illustr. Get your copy postpaid $1.00, 
Money back guarantee. ED ROBINSON, Box 2808, NOROTON, CONN. 


with Steel-Grip Gloves 


With not a moment to be lost, 
keep men at work and materials 
moving with Steel-Grip chrome 
tanned cowhide gloves. Steel rib- 
bons over tough leather strips; 
palm and fingers reinforced, for 
utmost wear. Handle rough, 
heavy, sharp materials with speed 
and safety and sureness. Or what's 
— gour | problem? Over 4300 proven 
r3 eteel-Grip safeguards may give 
| 4 you an immediate answer. Used by 
j 2 big industrials since 1910. Write for 
| catalog or state your need today. 


INDUSTRIAL GLOVES CO. 
654 Garfield Blvd., Danville, Ill. 
Canada: Safety SupplyCo., Toronto 


AUGUST, 1945 


, HANLAN APPLIANCE TESTER | 


| YOU'RE NATURALLY 


Buy War Savings Bonds and Stamps regularly. 


b p —€— kh Saa — 
noui: erii 


MORE 


WHEN YOU LOOK BEST 


You know how people talk about the fellow with the 
“porcupine” hair. Be careful this never happens to you! 
Now it's so easy to keep your hair smartly and neatly 
well-groomed all day long wth Glover's Imperial Hair 
Dress. Try the 30-second massage tomorrow morning 
with Glover's Hair Dress and see the difference in more 
natural-looking softness that makes you feel sure of 
yourself. NON-ALCOHOLIC to avoid scalp dryness... 
ANTISEPTIC for clean, protected scalp! Ask for 
Glover’s at any Drug Store or Drug Counter—or mail 
the Coupon today! 


GLOVER'S Jii 
| HAIR DRESS 


| FREE 
TRIAL SIZE 


Send Coupon for Free Trial Size 
—with easy instructions for the 
famous Glover's 3-Way Medicinal 
Treatment and FREE booklet, 
"The Scientific Care of the Hair.'' 


cd | — — — — —MAIL COUPON 


Glover's, [01 W. 3ist St., 

Dent. 668, New York I, N. Y. 

Send Free Trial Application package in plain wrapper by return 
mail, containing Glover's Imperial Hair Dress, GLO-VER Shampoo, 
and Glover's Mange Medicine in hermetically-sealed bottles, with 
informative FREE booklet. I enclose 10¢ to cover cost of packaging 
and postage. 


LU 


e| g 


I G 
2 GLOVERS 
HAIR DRESS 


l NWEESE TIC 
Hen npp iiair deri ner 
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Address... 
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STORE YOUR GAME 
AND 


FISH INDEFINITELY 
in a Home-Built LeJay 


FAM TE EZER 


FROZEN STORAGE 
from 5° above to 10° 
| below zero—FOR ALL 
| PERISHABLE FOODS 


5 SIZES— 
8-40 CU. FT. 
CAPACITY... 


NO KNOWLEDGE OF RE- 
FRIGERATION REQUIRED 


Every amateur will be 
proud to make this house- 
hold necessity. Operates 
on 32 or 110 volts. Plans 
are easy to follow and you 
may have much of the ma- 
terial at hand. No special 
tools required. 


MILK COOLER PLANS, TOO 
are included with the FAST 


FREEZER plans at no extra 
cost. 


MAIL COUPON TODAY 


Send $1.00 bill check or 
money order for complete 
plans and catalog. Canada 
$1.10. Satisfaction guar- 
anteed. 


"LLIIILIIITIILIDIIIIESIITITITIITTITITITITITITTITITITTTTITTITITITITTITT 
LeJay Manufacturing Co. 
423 LeJay Building, Minneapolls 8, Minn. 


Gentlemen: Please send me complete plans of your Fast Freezer 
and Milk Cooler, I attach $1 bill ( ) check (plus 5c exchange) 
i } money order ( ). Canada, $1.10. 
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LEJAY MFG.CO. 


asauasssEEEEHEBEHBEHBEHEHNEHBEEBENE 
m Trittiiliiiiitiliittiiiitis 


423 LEJAY BUILDING, 
MINNEAPOLIS B, MINNESOTA. 


AS Buy War Savings Bonds and Stamps regularly. 


OPENING UP A 
NEW WORLD! 


ASTHMA 
RELIEF 


A Modern Inhalant Method for 
Relieving the Symptoms of Asthma 
of Non-Cardiac Nature and Hay Fever 


Money Back Guarantee 


Send for Free Book, Dept. PS 


BREATHEASY DISTRIBUTORS, INC. 
OF DELAWARE 
65 Cedar St., Seattle 1, Washington 


Use This or Any Similar Product Only 
As Directed by Accompanying Literature 


"REPAIR CRACKED 


BLOCKS AND HEADS- 


External and internal leaks in blocks, cyl- 

inders and valve ports quickly and easily 

with LUSCO PLASTIC SEAL. 

do ae day Service Guaranteed or your Ed 
ack. 


Send money order or $ 3.00 
Postpaid 


check for full pint—more eR 
ra A "USC CO., 4620 EUCLID AVE., CLEVELAND $, OHIO 


sufficient for av erage repair. 
Repair your own 


ELECTRICAL APPLIANCES 


with CHANITE Self-Welding ELECTRICAL HEATING ELEMENT 
flux. Generous amount, instructions enclosed, $1.00 postpaid. 


CHANITE SALES COMPANY, 914 South Main, Fort Worth 4, Texas 


ILLUSTRATED COMIC 
BOOKLETS 


THE KIND MEN LIKE! 
(VEST POCKET SIZE) 

= eee booklets sent for $1. 

d prepaid in Tun wrap- 

SIUE D. orders. Send 

or Panes OME. Nostamps. 
GRAYKO, Dept. AB- 669 

Box 520, G. P. 0., New York 1 


BURNED OUT or BROKEN EHE LC 


HEATING ELEMENTS REPAIRED 


WITH NEW AMAZING NICHROCITE 
| Simply overlap ends, apply Nichrocite 
Paste and turn on current. Us y 
g^ pd companies, M Loan 


und, 
Armstrong Mg. ‘Co., Bx. 861 8 Minneapolis, “Minn. 


Every Outdoor PRA 
Man a Frospect. Smartest 
color and stylecombined with 
warm snug comfort. Genuine 
ALL WOOL Buffalo Check Shirt, full 
cut, patented storm cuffs. Amazinglylow 
priced, with generous profit for you. 


COMPLETE LINE ie 


Leatherand wool jackets, raincoats. 200 ; KI ‘Ay ae | Oa got «yet 

fast-selling shoe styles. Our salesmen V. Sox di 

making biggest rofits using Actual $: à ta ie: ior L 

ples we furnish EE. Write TODAY | e | v 1 EF 
MASON SHOE MANUFACTURING COMPANY 


Dept. M- 300 Chippewa Falls, Wisconsin 


POPULAR SCIENCE 


A genuine steel pack muffler WITH A BEAUTIFUL 

MOTORBOAT TONE: Sandee Mufflers feature improve- 

ments far in the lead, years ahead of competition. 

Increases mileage and power, reduces back pressure 

and gives better performance. Savings in gasoline will 
pay for a Sandee Muffler. 
V-8 FORD AND 

MERCURY DUALS 3] 7.50 
jos SINGLES—FIT IN PLACE OF REGULAR MUFFLER 

Chev., V-8 Ford, Plym., $5.00 Chrys., Olds., Buick, ete., $7.00 

| These mufflers will outlast two regular stock replacements. 

Dealers Wanted 


SANDEE MUFFLER CO. 


7523 S. WESTERN AVE., LOS ANGELES 44, CALIF. 
* ** * Boeing B-29 "'Super-fortress" 


Build the ` Greatest of All Bombers 
World’s em VN 
Biggest Ace 

Model Values 


261" Boeing B-29 SUPERFORTRESS. 
Semi-solid. Line-Controlled. $ 1-00 


C-D Eit AU-200. 


the QUALITY 
ELECTRONIC 


Biggest $1.00 
Model In U. 5. 


Sears for hours 


" | 7 i , C- E-5019, $' -00 } 
Huge 84” Super E ise he me qoom 1 H E A R | N G A I D 
PIPER CLUB ac can't supply 


Be, you, order di- 
rect, including 
20c extra for 


packing - post- 


CBE 
ee 
The civilian plane DSS 
that went to war i 
ane. d a darn. PN e pac 
good job. Span 36", Rubber 3 
or gas, tether or free flight. $1-59 CATALOG 5c 


C-D Kit T-94, (Circular Free) 


CLEVELAND MODEL & SUPPLY CO. 


*- 4508E76 Lorain Ave.. Cleveland 2, Ohio, U.S.A. * | 
XR =p Balance 47x97 Base. With either $g 0? | = n | 


“fhis iS ALLYOU WEAR 


z Metric or Avoirdupois Weights . . 

Catalog with 3000 illustrations of laboratory 
Apparatus sent for 75 cents, Catalog listing 
10,000 chemicals, drugs, minerals, etc., and 
1700 scientific books sent for 25 ceuts. 100 sci- 
entific books, 10 cents. 


= LABORATORY MATERIALS CO. 
7317 Vincennes Ave, Chicago 21, I. 
re i lide Rul " 
zu Titan Slide Rule — 
6" diameter, Easlly read, clearly marked single Ga e| E A T T E R Y W y R E s 


index scales, Gives logarithms, reciprocals, 
squares, square roots, sines, and tangents. Con- 


tinuous circular calibrations cannot go ‘‘off- aab 1 HET 

Men iivainebie in multiplication: division: About 2 the Weight and Bulk 
proportion, conversion, all mathematical prob- f M t H ü A " d 

lems. Made of durable heavy pure white Viny- | | ! i 

lite, Complete with instructions, $2.95, Leather- o OS earing I S 


ette case 75c additional. Money back guarantee, 
PRECISION INSTRUMENT CO. T | | a NT 
Box 654, Dept. AR Church St. Annex New York 7, N. Y. ent — poer oe 
| | 1] 4 [C-11 1 * 
and INVENTIONS .... 5 ; 8 
WANTED Plug in tubes, replaced as easily as a 
i; EB uum m m m 


Cash in on your new ideas, inventions and methods now! Responsible light bulb. Inconspicuous, flesh-color ear 
buyers reach you quickly and easily through the Nation-Wide Bureau of . 
Ideas, This free service costs you absolutely nothing, offers complete piece and cord. 


protection. Write for all details today. MORTON MANUFACTURING 
COMPANY, 363 N. Leamington Avenue, Chicago 44. Illinois. 


‘U.S. PAT. DE. CAM.PAT. R-I-D 


uU el EXPANDING SAFETY 
À LEATHER 


BELTONE HEARING AID CO. 
Dept. PS8, 847 W. Jackson Blvd., Chicago 7, Ill. 


Sirs: Please send FREE booklet on BELTONE 


WATCH BRACELET 


Today! 


MAIL THIS COUPON 


E New Invention! ris watches with NAME -nni /————— 
Ex adjustable pins. Made from the finest Gen- 
fci uine Uter, ae ee oS es HM at 
PART any price has these ented advantages. DDRESS UNCERT ee "SPUR RAPI Sp 
TC AES SAFETY WATCH RI ANY : : | -— i 
C Hes 1 Dept. 16, 1944-1st Ave., N.Y. 29, N.Y. CITY, ZONE 
Rush ( ) Watch Bracelets; send prices for dealers ( Ja AND STATE ecc tra nita ——— À——— MÀ 


) I will pay postman $1.00 C.O.D. charges & postage. 
( ) I enclose $1.00, Send watch bracelet post-paid and insured, Regulated 
in sizes within 2 inches, For perfect fit mark size of wrist: Small ( ) 
Medium ( ) Large ( ) 


Dos CP rine in dus RC GEHEN AEN MON f Buy War Savings Bonds and Stamps regularly. 


FOLLOW A 
PFASCINATING PASTIME 
WITH A PROMISING 


TO EARN! 


Enjoy a worth while hobby 

. meking beautiful lamps, 
A cloc ks and other gifts and 
i furnishings for your home, 
No,not ordinary school" proj- 
ects... but distinctive de- 
signs equal to those sold in 
New York's high priced shops. 
Its 80 easy to do now! 


E Wartime developments in 
M Rainbow plastics, Extrusions, 
Onyx-like Coatings, Overlays 
in Colorful patterns of Rare 
Woods, Exotic Lizard-Skin 
finishes—and remarkable ap- 
B plicationsin metals and woods 
—üre yoursto enjoy inahobby 
that includes evervthing. 
Projects, materials and sim- 
ple instructions created by 
America's leading artisans? 
And yet, they are yours to en- 
joyat low cost. Sohavetfunwhile 
YOU SAVE ONE-THIRD 
OR MORE on attractive gifts 
and beautiful things for your 
home. 
EVERYTHING 
YOU NEED... 
Projects, Plans, 


Instructions and 
Materials! 


"MAIL THIS COUPON TODAY! 


HomeCrafters Guild, Dept. C- -2 
360 Wo. Michigan Ave., Chicago I, n". 


The Technic of 
PLASTIC CASTING 


Send details of your hobby plan. 

fer MEN EI Name........---.-- aa 
WOMEN Det ee ee 
YOUNG AND OLD: City__.....__._..._.__.-Zone...-State.. 4 


AIR. DEN. AIR 
ORDERS NOW ACCEPTED PISTOLS 


EARLIEST POSSIBLE POSTWAR DELIVERY ASSURED—ACT NOW! 
ORDER Latest Models BENJAMIN AIR RIFLES and AIR PISTOLS AT 
ONCE. Send for our FREE ILLUSTRATED FOLDER and complete specifi- 
cations TODAY, BENJAMIN H-C PELLETS ARE AVAILABLE, 


BENJAMIN AIR RIFLE CO.811 MARION ST., ST. LOUIS 4, MO. 


“JACKPOT” 


Home Model 
COIN MACHINE 


Get this new, colorful pay- 
out machine for your recre- 
ation room! Soon pays for 
itself! Three fruit reels. 
Costs player 5c per play. 
Pays off one quarter auto- 
matically on two cherries 
etc, (Retains 60% for 
house: 40% winnings for 
player). Also can be. oper- 
ated to pay off tokens, 25c 
size, bearing odds from 3 
to 1 up to 100 to 1. Com- me : 
lete with 121 metal to- 
ens. Size 10 x 10 x 10 in. Metal construction. Wt. 16 
lbs. Send $10.00 deposit, balance C.O.D., $49 50 
F.O.B. Chicago. Immediate delivery... . Each a 


Well DISTRIBUTING CO 


(612 NORTH MICHIGAN AVENUE - CHICAGO 11, ILLINOIS 


i New Methods—New Materials 


Home Craf£tsmen's 


LUCITE KIT 


^2 square inches 14 inch Lucite, cut to order (specify 
sizes); 2 ozs. Lucite Cement; four 8-inch buffs; ap- 
proximately 15 Ib. each, coarse & fine buffing com- 
pounds, one 9x11 inch sheet each, coarse and fine 
Carborundum wet or dry sandpaper; instructions. 


Complete, Post Paid $4.95 


Price list and instructions only, 10c, refundable 


WE CARRY A COMPLETE LINE OF AQUA-PLASTIC 
DYES AND LAMINATING DYES 


MAURICE LANNON 


| GEM-O'-LITE 
| P. O. Box 686, North Hollywood, Calif. 


w“ DANCE ‘I 


Don't be a wallflower! Be popular. With these 
2 books even a child can learn by following 
the illustrated charts that show you how to 
teach yourself the latest steps, quickly and 
easily to dance. Fox Trot, Waltz, Rhumba, 
Swing Steps and many others. Send a $1 bill 
and we'll ship the 2 books prepaid in plain 
wrapper. MONEY-BACK GUARANTEE. 

BULKI, Dept. DA. 77, | Box 382,G.P.O., New York 1 


LEARN MAGIC 


$1.50 VALUE NOW ONLY $1.00 
MAGIC PACKAGE 25c 


Special offer of my popular joke and card tricks, EASY-TO- 
DO. Great for parties and servicemen, This kit may start 
you making money as a magician. Send one dollar now to 


Will Lindhorst, Magic Den, 612-P. Pine St., St. Louis, Mo. 


BURN KEROSENE "225.2 2" 


Two carburetor system. No priority materials re- 
quired. Send make of car, year, and $1.00 for 
prints and instructions. Complete set prints for 
popular cars $2.00, Order adaptor manifold now! 


MOTOR CONVERSION ENGR. CO., BOX 1406, SACRAMENTO 7, CAL. 


E N! COMIC PRINTED 


POCKET FUN 
NOVELTIES 

40 Coins Pocket Cards 

12 Illustrated Booklets 


6 Comic Love Letters 

6 Laughable Diplomas 

4 Printed Pocket Laughs 
Everything $1.00 
Postpaid Sealed. 

Fun Shop, R-2463 Kensington Ave., Phila. 25, Pa. 


Here is a enaifeifian aid for lower plate users. 
Ezo Dental Cushions relieve sore spots on 
tender gums; stop lower plate from raising 
and clicking; prevent seeds from lodging 
under plate; make plate fit snugger; help you 
wear and become accustomed fo new plates; 
enable you fo eat meal, tomatoes, pears 
celery. Is not a powder, is not a paste, wil ii 
not stick to plate. Send 50c for 10 Ezo Den- 
tal Cushions. (No stamps please.) EZO 
PRODUCTS COMPANY, Box No. 9306, 
Dept. L-18, Phila. 39, Pa. Advt. 


ASH Buy War Savings Bonds and Stamps regularly. POPULAR SCIENCE 


A New Hobby! 


COLLECT GENUINE 
U.S. MILITARY 
SHOULDER PATCHES 


Make your den or lodge room 
the center of attraction with 
this fascinating hobby! Over 
300 authentic military shoulder 
patches in stock, from 15c to 
50c each! Send 3c stamp for 
FREE illustrated folder and 
price list! 


MIDWEST SALES CO. 


| Dept. PS 
P.O. Box 1092 Omaha, Nebr. 


i 
* 


TL 


Honor Your Man in Service 


24K Gold Plate on Sterling 
Silver. Furnished with the 
following ranks: Chief Petty 
Officer; lst Class; 2nd Class; 
3rd Class. Blue Enamel Guard. 
No, 541-567 

Each. m ë à Z& m.» 4$ & & & à à m 


Sita for illustrated circular of other 
avy, Marine & Coast Guard jewelry 


EDWIN V W. LANE co., Dept. P.S. 32 W. Randolph St., Chicago 1, IIl. 


AFTER THE WAR 1S V WON 


SUMMER COOLING 


Parts, Cooler plans, Blower plans, Supplies. Special 
attachment to enable you to use, for cooling. your 
present furnace blower. Wholesale and Retail. 


PEERLESS SALES Sheridan Blvd. at 44th, Lincoln B, Nebr 


a Getter 


WITH ONE OF THESE 


EMPIRE LEVELS 


EMPIRE TORPEDO LEVEL 


Smallest, most 
hondy and accurate 
Level made. ''Cigar- 
shaped'' —no sharp hull HR 
corners to tear pocket. Aluminum stock. 
9" long. Has Level, Plumb, 45° Vials. 
Moa. 26 visser qund aii atii t À——MMÁMÀÓ—À 25 


Only 3 oz. wat. 


ALUMINUM LEVEL - ——À SNo. 151 
Cast and Machined, a Beautiful Tool, with Patented, Re- 


movable Level and Vial. 
With 2 Plumb, 2 Levels, 2 — 45° Vials, 18”.......... $5.00 
DAY n A aniisi „$6.25 


Order EMPIRE LEVELS from your local dealer. 
Write direct for literature. | E 
co. 


MFG. 


Milwaukee 4, Wis. 


EMPIRE LEVEL 


7075S, 6th St. 


AUGUST, 1945 


Buy War Savings Bonds and Stamps regularly. 


SENSATIONAL 
WAR BARGAINS 
in LENSES & PRISMS 


YOU CAN EASILY MAKE Telescopes—Periscope— 
Magnifiers—Photographic Gadgets—and do Hun- 
dreds of EXPERIMENTS 


All Items Finely Ground and Polished but Edges very Slightly 
Chipped, which We Guarantee Will Not Interfere With Use. 


WEIGHT APROX. 34 LB. 


TANK PRISMS 


90-45-45 degree prisms of huge size—5?2^4" long, 21/4" wide, 
finely ground and polished. Used to build a Periscope... ex- 
cellent also for experiments, classroom demonstrations at high 
schools, colleges, camera clubs, astronomy clubs. Some of our 
ingenious customers have used these Prisms to make camera 
stereo attachments. photometer cube, range finder, etc. Nor- 
mally, these Prisms would retail from about $24 to $30 each. 
SILVERED TANK PRISM—Stock -3004-N .. . Price $2.00 
each Postpaid. Illustrated Booklet on Prisms included FREE. 
FOUR SILVERED TANK PRISMS—Special—$7.00 Postpaid. 
TRE The most sensational bargain we have ever been able to 


TO SEE THE COLORS of the spectrum, you can easily remove 
the silvering from these prisms and hold at an angle in the 
sun’s rays. A beautiful sight! 


MISCELLANEOUS ITEMS 


Stock No Item Price 
3016-N Pentagon Prism ................. . 75 each 
1004-N 2 Reducing Lenses ................ 1.20 
3001-N Lens Surface Prism ............... 2.00 each 
503-N No. 1 Sable Hair Lettering Brush..... 1.00 dozen 
3022-N Round Wedge 65 mm. Diam. ........ 5.00 each. 
3036-N Roof Prism—80 Degree . . . face 
ERG MODE. Lunes xwcSUmuDSum G 4.00 each 
704-M Lens Cleaning Tissue, one ream (480 
sheets) size 715" x 11” ..... 2... 1.50 
1003-N 50 Power Microscope Lens Set ...... Z0 


(Minimum order—$1.00) 


SPECIALS IN LENS SETS 


Big 10 Page Project and Idea Booklet. with all sets 


Set +1-N “Our Advertising Special” 15 lenses for $1.60 Post- 
paid. For making your own powerful telescopes, low power 
microscope, strong magnifiers, drawing projector, photo cells, 
telephoto lens, dummy focusing camera, Kodachrome viewer, 
stereoscopic viewer, ground glass and enlarging focusing aids. 
For experimental optics. portraits of babies and small pets, 
copying, ultra close-up shots, and many, many other uses. 
Set 215-N “The Experimenter's Dream''—62 Lenses, Prisms 
and Optical Items, and New 50-Page Book, “Fun with Chipped 
Edge Lenses". $15.00 Postpaid. The variety of Lenses and 
Prisms in this set will enable you to conduct countless experi- 
ments, build a great variety of Optical Equipment. A sen- 
sational Buy. ae. 3 

PORRO PRISM SET FROM ARMY'S 6 POWER BINOCULAR. 
Consists of 2 Porro Prisms to make an erecting system for a 
Telescope. Stock #3010-N..........556. $2.00 Postpaid. 
SMM. MOVIE PROJECTING LENS SET—Consists of 2 Achro- 
matic Lenses, diam. 15 mm. and a F.L. when combined of 
approx, one inch. Each lens has the new magnesium fluride 
low reflection coating. Stock =4011-N...... $1.40 Postpaid. 
PERFECT ACHROMATIC TELESCOPE OBJECTIVE LENS.... 
Diam. 134", F.L. 20", Stock 76091-N...... $5.00 Postpaid. 


TANK PERISCOPE. ... Complete Set Mounted 


Components. Originallv con- 
structed for U.S. Army Tanks. 


Consists of 2 fine Periscope 
mirrors mounted in metal and plastic. Only plywood body 


frame is required to finish this exceptional Periscope. Set 
weighs 234 lbs. Would normally retail at $40 to $50. Stock 
+700-N $3.00 Complete Set Postpaid. (Two Sets (four units) 
Special $5.50 Postpaid.) 


Satisfaction Guaranteed —Order By Set or Stock No. 


EDMUND SALVAGE CO. 
P. O. Audubon, New Jersey 
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POWERFUL LIQUID 


promptly relieves torture of 


ATHLETES FOOT 
And 
KILLS 
GERMS* 
that cause 
and spread it! 


If you're discouraged about a mean, hard 
to relieve case—just try Zemo—a Doctor's 
wonderful soothing yet powerfully medi- 
cated liquid. First applications of Zemo 
relieve itching burning between cracked 
peeling toes. And *on contact Zemo actu- 
ally kills those vicious germs that cause 
and spread Athlete’s Foot. 

First trial of stainless Zemo convinces. 
Amazing record of success! Send Zemo to 


boysin service. All Z " M 0 


drugstores. 3 sizes. 
| Write For 
OrTrAwA Loc Saw Pagi 


Put this OTTAWA to work 


Ee e 


prices everkiown: Lords 
* |) does more than 10 men. 

Easily operated. Falls trees— 
BAWB arabe, Use 5-hp.engine for other work. 


OTTAWA MFG. co., 


WORLD'S LOWEST PRICED 


ADDING MACHINE 


VEST POCKET SIZE 


IDEAL FOR BUSINESS OR PERSONAL USE 


in S50 


TOTAL 
SEND NO y MER 


Fits vest pocket or purse. Guaranteed 
accurate. Operated as easily, and as 
reliable, as machines costing many 
times as much. Not a toy. Substan- 
tially made of 28-gauge steel—guar- 


FREE! anteed for life against defects in 
With each Baby construction. You positively can't 
Calculator we 


buy a calculator of equal quality for 
as little money. ACCEPTED AS THE 
FINEST LOW PRICED CALCULATOR 
FOR OVER 30 YEARS! Operates with a 
flick of your finger. Adds, subtracts, 
multiplies, divides—counts up to ten mil- 
lion. Pays for itself over and over in mis- 
takes avoided, and time saved. MAKES 
IDEAL GIFT. 
sold on a positive money back guar- 
antee. Send only name and address, pay 


give absolutely 
FREE — handy 
magic slate, A 
very useful gift. 


postman $2.50 plus postage (send full 
cash if outside U.S.) Money back within 
10 days if not delighted. AGENTS 
WANTED! 


CALCULATOR MACHINE CO., ( Mfrs.) 


Dept. 457, P. O. BOX 1118, CHICAGO, ILL. 


801 Wood St., Ottawa, Kans. 


Buy War Savings Bonds and Stamps regularly. 


INTRODUCING-New Victory Model 
‘“HANDIWELD ELECTRIC~ 


TEA PLUGS INTO 
—Z LIGHT SOCKET | 


as other arc welders bighe er priced; 
=4 generates tremendous heat to weld 
p= all metals. Not a toy welder that 
uses carbons. but actually uses 
standard coated rods—sizes 
1/16" and 3/32". However, Wf! 
EN 


due to Priorities a generous 
supply of 1/16" rods only are 
| supplied with the welder. 
= Guaranteed not to burn out. 
z Repairs fenders, auto bodies, 
sradiators, machinery parts, etc. 
Take Victory Model Handiweld 
anywhere to job, operate right 
from light socket. You'll find a thousand uses for this 
welder around your home, garage, workshop. Also in 
arages, factories, repair shops, tin sho ihopa: mechanics, 
nventors, piumi ers, farmers, etc. er a "Victory 
Model'' Handiweld now. SEND NO MONEY. We'll rush 
one to you with rods, helmet, operating instructions, and all neces- 
sary parts with the exception 'of a large jar and a small piece of ex- 
tension cord; these most everyone has. Pay postman only i 
plus a few cents postage. If not delighted return Victory odel 
Handiweld in 5 sare, de recelpt and money paid for it will be 


KUMEY PRODUCTS ^ Dept X-205, Cincinnati 26, Ohio 


/ 


ks C 
—— 
F (AA i : 


PULVEX 


FLEA POWDER 


100% SATISFACTION 
...QOR MONEY BACK 


Lou TAKING BEAUTIES! 


IN FULL COLOR FOR ART STUDY] 


Thrilling, colorful 
transparencies of 
beautiful Holly wood æ 
Models...80 real.. 

so lovely they'll take 
your breath away. 


World's 
Finest 


Viewer T aider 


olor 35m 
" LY $1. 


Life-like, Nx clear magnification "aam Parasia to theatre 
screen projection. For 35 mm. slides, strip film and 8 or 16 mm. 
movie film. * Special Combination Offer—Two exquisite trans- 
parencies of lovely Hollywood Models and sensational Hollywood 
Professional Viewer — BOTH FOR ONLY $3.50 

Studio Guild, Dept. 5, Box 830, Hollywood 28, Calif. 

O Send Special Combination Offer for only $3.50 [3 Find enclosed § 
O Send 2 full color art Model slides for only $1.00 O Send C.O.D 

ENE iF MONEY ORDER OR CHECK 1$ ENCLOSED WITH ORDER, WE WILL PAY POSTAGE 


FALSE TEETH 


KLUTCH holds them tighter 


KLUTCH forms a comfort cushion; holds dental 
plates so much firmer and snugger that one can eat 
and talk with greater comfort and security; in 
many cases almost as well as with natural teeth, 
Klutch lessens the constant fear of a dropping, 
rocking, chafing plate. 25c and 50c at druggists. 

If your druggist hasn't it, don't waste money on 
substitutes, but send us 10c and we will u^ you 
& generous trial box. © I. P. INC. 


KLUTCH CO., Box 4594-H ELMIRA: N. Y. 


POPULAR SCIENCE 


Classified Ads only 50c per word per insertion, payable in advance. Minimum ad 10 words. White space 
$3.00 per line. To be included in September issue, copy should be in our office by August Ist. Septem- 


ber issue on sale September Ist. 


POPULAR SCIENCE MONTHLY —351 


FOURTH AVE.—NEW YORK CITY 


10 
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G ADHESIVES 


MYTEE-BOND Miracle Adhesive. Tried 
once you'll never be without it. Send 
Joc. Slomons, Long Island City. 


ADVERTISING 


- 


ADVERTISING Placed everywhere lowest 


rates. Reliable guidance on publications, 


book free, Chicago Advertising Agency, 
20-MP West Jackson, Chicago 4. 


words, 149 newspapers, 
Free. Advertising Bureau, 
4515-P "Cottage Grove, Chicago 15. 


20 WORDS 30 newspapers $2.00, Goodale, 
" Gardner, Vallejo, California. 


ADVICE 


DRUNKENNESS Is a disease 
sponds to treatment. 


which 


Nelson, The 
Keeley Institute, Dwight, Ill. 


MAILORDER Business. Your own. Inex- 
pensive, readv to operate. Samples 25c. 
Desens, Lefferts, Box 121, Brooklyn 25, 


d 


AGENTS WANTED 


SILVER Plating Liquid: A more than 50 
per cent (plus) Genuine Government 


man-silver metal Nope Also contains 
a superior Cleaner and Polish. It Cleans, 
Silverplates and Polishes all in one easy 
A child can do it. 


Used on Jewelry, 
plated silverware, stainless steel tableware, 
musical instruments, antiques, art goods, 
watch faces, surgical and dental instru- 
ments, hospital and institutional equip- 
ment, nickel and chromium finishes, etc. 
Used to clean and resilver headlight re- 
flectors, Cleans and polishes but does not 
silverplate on gold articles. Over 100 oth- 
er known uses. Has a wide sale to jobbers, 
manufacturers, wholesalers, merchant 
dealers, stores, demonstrators, wagon and 
truck routemen, salesmen, agents, solicit- 
Ors, shops, offices, apartments, homes, and 
15 minuta demon- 


lion yearly. On radio out of Chicago spon- 
sored by one of Chicago's Greatest Stores. 
We want active Distributors who will in 
turn supply all classes of trade in their 
own territory. The profits are good. The 
opportunity is big. The repeat business is 
excellent. Not a short-time sales item, 
but a product that is good for repeat bus- 
iness over many years to come. We also 
have & companion product, the Lectrik 
Silver Eleaner Plate (catalytic principle). 
Cleans silverware fast, Simply dip, rinse 
and rub-up dry. Has cleaned as many as 
100 pieces per minute. A really sensation- 
al demonstrating product. Strictly a 
'"must' product for Eating Places of all 
kinds with lots of tableware to be cleaned 
daily. These two products together are 
making a lot of profits for several distrib- 
utors now. This is not a dream but a 
reality now, Do you want to get hold of 
two money-making products like these as 
a distributor for your territory? If so 
write us for free details and let’s see if we 
can get together. Simply address: Nu- 
Process Products Laboratories, Dept. 178, 
Aurora, Illinois, 


SALESMEN attractive proposition, every 

contact a prospect. Fumigating cap that 
fits on special clothing bag kills moths and 
insects, gas penetrates fabric. keeps clothes 
indefinitely, can also be used for other 
household articles subject to insect dam- 
age, We 
sight. Territory open to responsible people, 
write attention PY, Fumigating Cap & Bag 
Co., P.O. Box 1588, Baton Rouge, La. 
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like it on the market, sells on | 


UP to 100 per cent profit selling friends 

Christmas card assortments and Person- 
al Stationery. Religious, Gift Wrapping, 
Birthday assortments 35c up. Request 21 


EXCELLENT Sideline for Printing Sales- 
men. Decalcomania Name Plates in small 
quantities, Also, make money applying 


' Initials on Automobiles. Free Samples. 


card $1.00 Christmas box on approval, Free , 


20 for $1.00 Personal Christmas card and 
Stationery Portfolios, Special Offer, El- 
mis. Greeting Card Co, M-73 Elmira, 


AT last! Something new and sensational 
in Christmas cards. Amazing ‘‘Oilette’’ 
Cards. Like costly oil paintings, Designs 
never before offered. Gets orders fast. 
Beautiful 25 for $1 Cards, name imprinted. 
12 other assortments. Big profits. Samples 
on Approval. Puro Co,, 3043 Locust, Dept. 
240, St. Louis, Mo. 


CHRISTMAS Cards—Beautiful 21 card as- 

sortment costs $.50 in quantity. Sells 
$1.00. Write for sample on approval. Large 
variety including new "''Glitter'" assort- 
ment, Currier and Ives winter scenes, 
Everyday assortments and Stationery. Free 
samples of 25 for $1.00 person line, Elm- 


craft, 5930 S, Western Ave.. Chicago 36. 


CHRISTMAS Cards. Earn big money. Take 

orders galore from friends. 25 exquisite 
folders with name $1.25, Free Sample 10 
designs. America's fastest selling 21 Christ- 
mas folder box, Costs 50c. Sells $1.00. Re- 
quest samples today. Sunshine Art, Dept. 
N, 115 Fulton St., New York City. 


$1 STARTS you in business. Sell DeLuxe 

five fold ties. 100^» wool interlining. 
Costs you only $7 per dozen, you make $5 
dozen. Send $1.00 for special introductory 
Offer two five fold ties. Catalog complete 
line Free. Philip's Neckwear. 20 West 
22nd St., Dept. K-36, New York 10. 


MAGIC Races. At touch of lighted ciga- 

rette, siX horses are OR! Watch them 
Run! 55 Races in mailing carton, $1.00. 
Agents Commission, 40%, in dozen lots. 
Order direct from this ad, or send 10c for 
sample envelope (5 races) and complete de- 
tails. Pines, Box 32, Flushing 35, New York. 


SKUNKADORA Eliminates 100% AHN 

Traces of Skunk odors! Nothing like it. 
Whirlwind sellers to farmers, trappers, 
general stores, breeders, etc. Big profits. 
Send for Sample on money back 
guarantee or write Sparhawk, Sparkill, 
New York. 


SELL Christmas Cards. Make easy money 
showing gorgeous Christmas, De Luxe, 
Religious, redeem 4 assortments, Station- 
ery. Over 100 quick sellers, Special Offer, 
Write today for $1 Christmas box assort- 
ment on approval. Hedenkamp & Co.. 343 
Broadway, Dept, PSA, New York 13. 


GOOD Paying Business Silvering mirrors, 

plating autoparts, reflectors, bicycles, 
bathroom fixtures, etc.. by late method. No 
tanks or shop required, outfit furnished. 
Free Booklet, Gunmetal Co., Ave. G, De- 
catur, Illinois. 


LOOK Here! Wanted—Men and Women to 

start in business on our capital. Sell 
some 200 farm-home Products. Thousands 
our Dealers now make quick sales, big pro- 
fits, For particulars write, Rawleigh Co., 
Dept. H-192-PSC, Freeport, Ill. 


YOUR opportunity to make big money! 

Prepare now for best sales season just 
ahead. Voluntary repeat orders, Supplies 
furnished, Wholesale catalog Free! ee 


| McGregor Magazine Agency, Dept. PS-5 


Mount Morris, III. 


CALL On Friends With Sensational Per- 

sonal Christmas Cards—25 for $1.00 up. 
Also Box Assortments, menge magnifi- 
cent 21-card $1.00 Assortment, Profit 50c. 
Samples on approval. Wallace Brown, 225 
Fifth Ave., Dept. R-4, New York 10, N. Y. 


START a profitable business. Over 100 sen- 


sational values. Men's used suits $2.00, 
pants 35c, topcoats $1.25, overcoats $1.50, 
shoes 20c. Ex ce unnecessary. Free 
wholesale catalog. Superior, 1250-FA, Jef- 
ferson, Chicago *. 


ABSOLUTELY No Trick! If You Can 

Memorize my “Magic” Calendar (Size 
315x4!5 inches), you can (Blindfolded) tell 
the dav of week for any date within 300 
vears (1800-2099). $1. each, 3 for $2. Roy 
Ginn. Rvsk, Texas. 


EXTRA money selling friends new 25 for 

$1.00 personal Christmas cards—free 
samples. Outstanding line Christmas and 
year round box assortments, stationery. 
Thomas Terry Studios, 10 Union Ave., 
Westfield, Mass. 


ee lS OE 


Se 


a —— —————— a RR BN. 


"Ralco'", X-164, Boston (18), Mass. 


LUMINOUS pictures that glow in the dark. 
Large manufacturer wants factory repre- 
sentatives; wonderful new item; fast seller; 
free sample. Madison Mills, 303 Fourth 

Ave., N.Y.C. 
all 


BIG profits taking subscriptions for 

magazines. Agents' Confidential] Catalog 
listing over 2500 pe eriodicals and complete 
starting supplies Free. Pines Subscription 
Agency, Flushing. New York. 


WHOLESALE: Razor Blades, Laces, Excel- 
lo, Texide. Silvertex and others, Write 
for prices and information. National Sales 
Company, Dept, 114, 1319 Stone Street, 
Flint 4, Mich. 
IMPRESSIVE Honor scroll. Every service- 
man’s family eagerly buys for $1.00; 
Costs Agents 15c. Free sample. Levine's, 
eh 5-A, Boulevard Station, New York 59, 


MAGIC Cleaner and laundry soap deal. 
Hotter than a firecracker, Big profits! 


Sample free. Uco, 5007. Irving Park, 

Chicago. | 

LICK After-war layofis: Start own busi- 
ness; home, office, Booklet describing 


"Collection of 127 Tested Plans'' free, Elite 
Co.. 214A Grand St.. New York. 


100 CIGARETTE Rollers, $20.00; Dolls, 
dozen $12.00; Pencils gross $1.95; Aspirin, 
gross boxes, $i, 99. Send payment. Catalogs 

fec. Mills Sales, 901 Broadway, New ' York 3. J. 


$1.00 TRIAL Order | 100°; Profit, Big De- 
mand. Play-At-Once Keyboard Sheet 
CNET 840PS N. Michigan Ave.. Chicago 


FREE Water and our concentrates makes 
. flavors, lotions, shampoos. 72 products, 
labels, bottles furnished. Qualco, F-20030 
Russell, Detroit. 


JUST Out! History of World War II. Huge 

Volume. Popular price. Authentic text. 
Official Photographs. Big Profits. River- 
side Book Co., Iowa Falls, Iowa. 


SELL useful, entertaining 10c and 25c 

Books. Big Profits. 30 different samples, 
$1.00 Postpaid. Stein Pub, House, 521 5. 
State St., Chicago 5, IIl. 


PHOTOS 3-25c. Adults assortment 50c. 
Haller Mailaddress Service, 436 N. Y. 
Ave., Brooklyn 25, N. Y. 


GOLD Lacquered Window Sign Letters. 
Beautiful Large Sizes, Penny each. Free 
Samples. Atlas, 7941 Halsted, Chicago. 


AGENTS Wanted for our famous military 
and personal stationery. Wainwright, 
Dolgeville, N. Y, 


AGENTS, 135% profit selling Vestpocket 
steel Cigarette Machines. Sample Kit 
50c. Veres Sales, B3171, Bridgeport 5, Conn. 


BIG Money selling Negro calendars and 
novelties. poses coa] Ad Inc., 464 W. 
153 St., New York 31, N. Y. 


5 ANTIQUES, ELS ACS, INDIAN 
OQI 


347 ANTIQUE Firearms; 

Coins, Indian Rel'cs, Minerals, Car- 
tridges, Rifles, Flintlocks, Fossils, Swords. 
poses mitn Photographs 25c. Heike, We- 
nona, 


SWORDS, rapiers, daggers, pistols, armor; 
illustrated catalog, 25c. Robert Abels, 
$601, Lexington Ave.. N, Y 


INDIAN relics. Coins, Minerals, glassware. 
Catalog 5c. Sistershop, Northbranch, 
Kansas. 


6 AUTHORS SERVICE 


NEW writers needed to re-write ideas in 
newspapers, magazines, and books. 
Splendid a eed y to ‘‘break into’’ fasci- 
nating writing field. May bring you up to 
$5.00 per hour spare time, Experience un- 
necessary, Write today for Free details. 
No obligation. Postcard will do. Comfort 
Writer's Service, 210-R South Seventh St. 
2, St. Louis, Mo. 
WRITE Articles, stories. Complete assist- 
ance. Commission exclusively. Lathrop, 
Junction City, Kansas. 
HELPFUL Writing 
Manuscript revision, 
Beebe, Arkansas. 


4,000 Bargains, 


Instructions, 50e. 
typing. Underhill, 


7 AUTOMOBILES 


MOTOR Books. “Power and Speed.” 

World’s famous racing automobiles, mo- 
torcycles illustrated, described. Engine in- 
formation, cams, valves, 
compression, etc. Foreign drivers, cars 
shown, Grand Prix race information. $2.50 


Ab Jenkins’ new racing book describes | 


Mormon Meteor, world's records, Bonne- 


ville, Utah Salt Flats, $1.50. Auto Rac- 
ing Photo Album, Action photographs 
famous racing drivers, cars. $1.50 Fa- 
mous Racing Motorists, Sir Malcolm 


Campbell's book of foreign races, his ex- 
periences. $2.00, Motor History of Amer- 


ica, world's wonder book automobile his- | 


tory. 416 pages, lists 1500 makes cars. 
$3.00. All postpaid anywhere U.S. or 
Overseas. America's most complete catalog 
Motor Books 10c. Clymer, 2125 W. Pico, 
Los Angeles 6, Calif. 


CLYMER'S Motor Scrapbook. A “must” 

says Time Magazine. Illustrates, de- 
scribes hundreds early gasoline, steam, 
electric automobiles, motorcycles. Includes 
experiences and fascinating, amusing story 
by the author, Floyd Clymer, one-time 
world’s youngest automobile dealer. Edi- 
tions one and two available $1.50, each dif- 
ferent. DeLuxe cloth bound either edition 
$2.50 each. Overseas orders solicited. All 
postpaid. America’s most complete cata- 
log Motor Books 10c. Clymer, 2125 W. Pico, 
Los Angeles 6, Calif. 


ARE Steam Automobiles coming back? 

Many think so! Book “Modern Steam 
Car," 160 pages, 100 illustrations. Doble, 
White, Stanley, others. Specifications, 
photographs early and latest steamers, 
Tells how operate steamers. Data boilers, 
engines, burners. Postpaid $2.00. DeLuxe 
cloth bound edition $3.00. Send 25c for 
folder listing 90 makes early steamers. 
Photos, racers, interesting, educational, 
ancient steamer information. Clymer, 2125 
W. Pico, Los Angeles 6, Calif. 


MOTOR History of America. World's 

wonder book automotive history. 416 
pages with supplement by Floyd Clymer. 
150 illustrations. All early automobiles. 
List over 1500 one-time automobile manu- 
facturers in America. Postpaid $3.00. De- 
Luxe cloth bound $4.00. Clymer, 2125 W, 
Pico, Los Angeles 6, Calif. 


AUTOMOBILE Racing Book. Fifth Edition 

—Revised. Tells how to build dirt track 
bodies, frames, engines. Records, super- 
chargers, rules, formula, plans, stock con- 
versions, roadster racing, fast Fords. $1.00 
postpaid; $1.15 C.O.D, Ray Kuns, Depart- 
ment 274, Madisonville, Cincinnati, Ohio. 


UNIVERSITIES and Oi] Corporation tests 
prove Whirlgas Turbinator, $3, increases 
motor mileage and power. Users report 
asoline economy exceeding 40%. Wrench 
nstalls 15 minutes. Give auto make, year. 
toni Hanley, 5719 Loraine, Detroit 8, 
ch. 


GARAGE Doors, all types, controlled from 
dashboard pushbutton. Simple, depend- 
able. Materials inexpensive, obtainable 
everywhere. Complete “Build Yourself” 
pans $1.00 refundable. Free particulars, 
aytor Laboratories, Lynwood, California. 


superchargers, | 


WHY burn gasoline, when 100 octane fuel | 
is available at half that. Folio of plans, | 


diagrams and instructions $1.00. Crescent 
Engineering. Box 251, South Pasadena, 


California. 
AUTOMOBILE Racing Photo Album. 110 


exciting photographs record cars. drivers, 
crashes. Famous tracks illustrated. Post- 
paid $1.50. Clymer, 2125 W. Pico, Los An- 
geles 6, Calif. 


MOTOR Books, Most complete automos 

bile, motorcycle selection in America. 
Historical, technical, racing. Send dime 
for book catalog. Clymer, 2125 W. Pico, 
Los Angeles 6, Calif. 


$& AUTO SUPPLIES & EQUIPMENT 


NON-RATIONED 
super gas. So superior to gasoline that 
comparison js impossible, yet so plentiful 
it has never been rationed. It will not ping, 
knock, dilute oil, form carbon. Gas tickets 
never needed, average U.S. price 12 cents 
per gallon, Get handbook with complete 
information, list of necessary equipment, 
Box 492, Alhambra, Calif. 
CONVERT your auto, tractor or marine en- 
gine to burn diesel or stove oil. Proven 
factory method. Different and better. Costs 
nothing to investigate. Write for free cir- 
cular No. 3. Harrington Co. 222-224 S. W., 
Stark St., Portland 4, Oregon. 


TIRES—Grade 3-6.00-16 $6.65. Passenger 
Car Eeliners $2.50. Discount to dealers. 
Allied Rubber Co., East St. Louis, Ill, 


INVENTION Uses kerosene to run motors. 


Te 


amazingly powerful | 


Circular on plans. Rush name. Houston 


Maupin, Tipp City 37. Ohio. 


HAVING Car Trouble? New, Used, guaran- 

teed auto, truck parts save money. Trans- 
mission specialists, Describe needs; imme- 
diate reply, Victory, 2439-14 Gunnison, 
Chicago 25, 


UNLOCKEEZ, is a Patent Pending Device, 

guaranteed to open Push Button Auto 
Locks and most other cars. $1.00 per unit, 
with instructions, Unlockeez, Box 209, 
White Plains, N. Y 


START your car easy with new wonder 
gadget. Money back in 5 days if not 
amazed, Send $2.00, Car Model, Year and 


Mac Sciuto, 4955 Magnolia, St. Louis 9, 
o. 


NEED Auto or Truck Parts? New, Used 

Guaranteed transmissions, motors, etc. 
Complete line, save money, National, 4056 
N, Kedzie, Chicago 18, Ill. 


FUEL Oil conversions, For automotive, ma- | 


rine engines. Write for free literature. 
Part & Logan, 2112 Addison, Berkeley 


MORE Miles &nd Power or Money Back. 

Send $1.00 Treat 60 gallons Gasoline, 
Not a pill. Hyoctlube, Box 46, Long Island 
City, N. ¥. 


9 AUTO TRAILERS 


BUILD your own Trailer! Save Money! 

Have every feature you want! Plans for 
House, Sport, Camp and Utility trailers. 
Catalog describing 9 models 10c. (15c in 
Canada and overseas) Jim Dandy, Box 
125-B, Wausau, Wisconsin. 


10 - AVIATION 


WARPLANE Equipment! Oxygen regula- 
tors, 75c; Oxygen indicators, 50c; Pres- 
sure switches 0c; Fuel analizers, 95c; 
Ignition switches, 95c; Headphones, $4.95; 
Crash damaged instruments, 50c; Bushel 
basket radio-electrical equipment, $5.95; 
COD or include stage prepaid orders, 
Aero Instrument, 8232 Travelair, Houston, 
exas. 


AERONCA $175, Cub $500 (Just over- 


hauled), Taylorcraft $350. Catalog 25c, 

lists thousands used aircraft, parts, para- 

ennen, National, Box 1682-CS5, Toledo, 
Ü. = 


TAYLORCRAFTS, Fairchilds, & Many 

Other Used Aeroplanes Sold Direct For 
Lowest Prices. Send 20c for Latest List- 
od Advanced Aircraft Service, P.O. Box 
3197, Savannah, Georgia. 


PASS government Examinations. Our ques- 


_ tions help. Aircraft Mechanics; Engine 
Mechanics; Private Pilots. $1.00 each. 
Aeronautical Institute, 1522A Flett, Ra- 
cine, Wisconsin. 


PROPELLERS — quality service, fit any 


motor—all sizes—special 3 blade Airliner 
for boats, sleds, hydrators. Lists free. Ford 
aircoo] conversion diagrams 50c, Standard 
Aerocraft, Ft. Worth, Texas. 


AIRPLANES-——Used, Bargains at give-away 

prices. Ready to fly. Complete listing; 
20c for mailing. Aero-Traders, PS5-3, 
Adams, Mass, — 
JET Propulsion Experiments. New principle 

to drive boats, bicycles, model helicop- 
ters. Circular on plans. Rush name. Hous- 
ton Maupin, Tipp City 54, Ohio. 


EXPERIMENTAL Rocket, Jet Propulsion 

motors, For model airplanes, bicycles, 
boats. Plans $1.00, Marwood Co., 1006 E. 
45th, Seattle 5, Wash. 


13 BOATS, Vii d MOTORS, 


ATTENTION: Boat Owners, Do You Need 
—Gasoline Pumps (Hand). Bilge Pumps, 
Engines, Bronze, Brass and Copper Bar, 
Bronze Rod, Ignition Switches, 
Bushings, Stainless Steel Thimbles, Grom- 
mets and Lacing Eyelets, Hose Clamps, 
Lunkenheimer Primers, Brass Tubing, Tog- 
gle Switches, Two-lever Engine Throttle 
Controls, Oil and Temperature Gauges, 
Instrument Panels, Brass Safety Wire, 
First Aid Kits, Airplane Dope, Lacquer, 
Zinc Chromate Primer, Push-Pul Con- 
trols, CO2 Fire Extinguishers, Turnbuckles, 
Shackles, Pulleys, Flexible Cable (Bronze, 
Steel and Stainless Steel), Round and Flat 
Head Brass Wood Screws, Brass or Steel 
Nails and Anchors. Wholesale and Retail. 
Write, Kari Ort, York, Pa., Dept. 1B. 


FULL size, cut to shape boat patterns, 
blueprints. | 715— eet. Illustrated 

"Build a Boat" catalog, 10c (coin), “How 

to Build Boats" book, $1.00. Cleveland 

DOR Blueprint Co., Dept, A-77, Cleveland, 
lo. 


MARINE Power—Easily convert any Ford 

motor (domestic and foreign) with Osco 
parts and kits. Complete catalog 25c 
(coin). Osco Motors Corp., 2020 E, Orleans 
St., Philadelphia, Pa. 


Cable | 


14 BODY-BUILDING COURSES 


BAR-BELLS, Dumbbelis. Exercise equip- 

ment, Courses, Special offers! Free book- 
let, Good Barbell Co.. 3261-PS Watson, 
St. Louis 9, Missouri. 


PHYSICAL Perfection Course $1.00 (Guar- 
anteed). Sid’s System, DPSM, South 
Gata, Calif. 


5 BOOKS, PERIODICALS 


100,000 POST-WAR Jobs abroad—South 

America, China, India, Burma, Japan, 
Russia, Malaya. How and where to apply 
now. Post-war U, S. participation in world 
reconstruction and trade demands thou- 
sands of  American-trained mechanics, 
salesmen, technicians, engineers, foremen, 
laborers and business representatives— 


þa 


ets, contract tips, application letters, pass- 
port Information, climatic conditions, etc. 
—vVital facts for your immediate applica- 
ton, $1.00. Return for refund in 7 days if 
not satisfied. Pacific Industrial Research 
Bureau, 202-D Studio Building. Portland 
5, Oregon. 


Send for '' 
by Dr. William 
. Only $2.00. Ball Square Company. 
Dept. 55-F, 697 Broadway, Somerville 44, 
Mass. " 
THIS IS IT!! Photos-posed by artists mod- 

els and show girls, in unusual tantaliz- 
ing poses. These breath-taking photos are 
finest quality glossy prints. which give 
each photo sparkling lifelike appearance. 
Send $1. and receive 24 luscious pocket 
size photos postpaid. Irving Klaw, 212 E. 
14 St., Dept. I, New York City 3. 


FREE membership in our technical Book 

technical, scientific, 

business, homecraft, etc, Free literature. 

Specify subject. Modern Technical Book 

pe HENG: 2MS, 55 West 42nd St, New 
Ore x 


log 4. Radionic Equipment Co., 
7: 170 Nassau &t., 


NOW! Fortune in Farming, Poultry! 30 
years of "Amazing Successes” guarantees 


results or Money back. Both books $1.00 or 
50c each, postpaid. No Stamps. Agricul- 
ure Engineer, 273 Windsor St., Hartford 
5, Conn. 


EDUCATIONAL Books sold cheaply or rented 

for smal] fee, Books bought. Money back 
guarantee. 4,000 Bargains. Catalog Free. 
(Courses Bought). Lee Mountain, Pisgah, 
Alabama. 


BIG Profits Taking Subscriptions for all 

magazines. Agents’ Confidential Catalog 
listing over 2500 periodicals and complete 
starting supplies Free. Pines Subscription 
Agency, Flushing, New York. 


MOTOR Books. Most complete automo- 

bile, motorcycle selection in America. 
Historical, technical, racing. Send dime 
for book catalog. Clymer, 2125 W. Pico, 
Los Angeles 6, Calif. 


MODERN Steam Car $2.00. Floyd Cly- 

mer's Historical Motor Scrapbooks $1.50 
postpaid. See our advertisements under 
Automobiles and Motorcycles, Clymer, 2125 
W. Pico, Los Angeles 6, Calif. 


MAGAZINES (back dated)—foreign, do- 

mestic, arts, Books, booklets, subscrip- 
tions, pin-ups, etc. Catalog 10c. (re- 
funded). Cicerone's, 863 First Ave., New 
York 17, New York, 


BOOKS, (out-of-print, new, used) quickly 
. supplied, many 35c bargains. Catalogue, 
Mid-West Book Service, 18870 Marx Ave., 
Detroit 3, Michigan. 


CASH prize contest in Magic and Fun 

Magazine, 10c. Mystic trick and talis- 
man included. Magic Fun, Box 35C, Ir- 
vington 11, N. J. 


SILK stocking photos ''Greenwich Village 
Girls at Home’’—6 for $1.00, no checks— 
satisfaction or money back, Varieties, Dept. 
A-T, 1472 Broadway, New York, N. Y. 
FREE Bo.klet—The Truth About Jesus. 


John C, Meek—P.O, Box 512--Baltimore 
. Md 


ADULT Books. Sample and catalog 10c. 
Alstone, 310 Lunenburg, Mass. 


SEND 15c for our list of unusual books and 
novelties for adults. Varieties Books, 
Dept. A-7, 1472 Broadway, New York. 


[End 


NATIONAL Geographic magazines. Back 
numbers supplied. Send wants. Clifton, 
Box 1377ps, Beverly Hills, Calif. 
“BOOKALOG Free Books, Opportunities. 
Enclose stamp. Golden, 573087 Keith, 
Oakland 11, California. 


AIRPLANE Photos, Aviation, Radio, Pho- 
tography, Hobby Books. List, Shannon, 

665 Elm, Nutley 10, N., J. 

FINGERPRINT course, complete, authen- 
tic $3.00. Identifier, Box 1416, Bridge- 

port, Conn. 


FREE Catalogs Bargains for Adult Book 


Buyers. Kassin, Madison Square Sta., 
Box 134A, N. Y. C. w 
FASCINATING, Super-Cuitural Semi- 


Monthly! Dime, Lewis Slavit, Fuer, 650 


Ocean Ave., Brooklyn 26, N. 


MARGARET Nickerson Manna Ceiling 


Unlimited,  Serviceman's poems  25c. 
Jackson, Michigan. 
16 BUILD IT YOURSELF 


NOW ready. Kosto U-Make-It Lamp Kits. 

The latest and easiest make-it-vourself 
project. All materials except lamp shades 
supplied in the kits. Send one dollar for 
complete information and four beautiful 
Catalin-Handled steel knives, Dollar re- 
funded on first kit purchased. Kosto Plasti- 
Kits, 3263 M St., N.W., Washington 7, D.C, 


AUTOMOBILE mechanics cash in on this. 
Build tractors from second hand auto- 
mobiles. Convert horse drawn farm equip- 
ment into tractor  hook-up,  Nolan's 
Garage, East Wareham, Massachusetts. 


ELECTRO-Magnetic Cannon. Touch but- 
ton, it shoots steel shell! You can build 

it. Illustrated instructions 25c. Kit of 

parts, stpaid $2.00 Robert Hulet, 29A 
E. 39, New York. 


BUILD concrete block machine, easy, in- 
expensive, Sell blocks, Build home. 


garage, barn, etc. at low cost. Free details - 


—Horne, 206 W, Wilder, Tampa, Fla. 


CONCRETE Mixer. from oil drum, hand ` 


operated, Plans $2.00. Mitkos, 8802 Cor- 
win, Jennings 21, Mo, 


17 BUSINESS OPPORTU NITIES 
LEARN How to build mail order business 


of own. Many have been built up from : 


very small beginnings. starting on small 
capital, using room at 
growing from profits. Course 24 big lessons 
in "Modern Mail Merchandising,’ funda- 
mentals of mai] selling: tells how vou may 
start b 
order business booming as never before. 
Illustrated brochure describing practical 
course Free; see what this grand industry 


may offer you. Mail Enterprises, Inc., 
316. B Fox Bldg., Detroit 1, Mich 
HOW 'To Make SheM Jewelry. Here is the 


only complete course of home instruc- 
tions for making tropical jewelry. Gives 
complete instructions and beautiful photo- 
graphs for making 33 different stvles of 
Sea Shell and Fish Scale Earrings. 
Brooches, Pins, Sprays and Hair Orna- 
ments, Includes Dyeing, Pearlizing. Lac- 
quering, Golding and Luminous methods. 
Also, wholesale prices for all materials re- 


home for office, : 


following proved procedures, Mail | 


quired. $1.00 per copy postpaid. House of | 
ifts, Box 4550-V3, Coral Gables, Florida. : 


LIQUID Marble: 

ored. Glazed. Unglazed. Composition 
Flooring. Lifetime Wear. Any color. 
priorities. Flexible molds. Plaster casting. 


No | 


snow-white. multi-col- : 


Get into the big money now. Full infor- | 


mation given free. Write—Compo-Tex, 
Box 786-F. St. Louis. Mo. 


MECHANICALLY Inclined Men—Own and 


operate general Appliance Repair shop. 
Complete. illustrated course shows you 
how. Welding, Refrigeration, Motor re- 
pair. How to get business, etc., all phases 
covered, Free literature. Christy Supply, 
Dept. 754, 2835 N, Central Ave., Chicago. 
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MONEYMAKING Opportunity in Used Ma- 

chinery Sales Agency. Very little capital 
to start. No selling. Others sell for you. 
Excellent Post-War possibilities. Complete 
plan, letters and advertisements $1.00. Gil- 
man Roberts, 425 Beech St, 
New Jersev. 
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INCREASE Your Income, Spare or full 

time. “Mail Order Flashes'—''Monev 
Making Secrets Exposed —'"'Selected Op- 
portunities' -—''110 Sure-Winners Formula 
Book,” all four books, 240 pages, sent pre 


paid for $1.00. Mae Specialties e 
Box 23, Station L, New York, N. Y 


SELL Christmas Cards, Display Signs. Pic- 

tures, Calendars, Books, Greeting Cards. 
Big Profits! Quick Sales! Catalog Free! 
ElMco, 436 N. Wells, Chicago. 


Arlington, | 


. profeetan made me $3000, Complete 

Proféssional course based on my expe- 
rience shows you how to operate. Spare 
or full time. Start at home with few dol- 
lars. Any location. Postpaid $1. Key- 
one Publishers, Box 707-J, Glendale, 
Calif. 


BUILD Year Around Business on an in- 
_vestment of only $45. Full time or spare 
time. Much needed service, opening drains 
and sewers with new, patented flushing 
gun, Hundreds of enthusiastic users. Full 
instructions furnished. Write for details. 
NuNails Co., 5249 W, Harrison St., Chicago. 


COLORGLAZED Concrete Pottery made 

without molds. New, low cost, patented 
method. Cemetery products, novelties, tiles, 
floors, etc. Basement leaksealing. Other 
money-making projects. Booklet, details 
free. Men only. National Potteries, Fergus 
Falls, Minnesota. 


THOUSANDS of Alarm Clocks need re- 
pairing. Jewelry stores swamped. Our 
simplified course with pictures and draw- 
ings teaches you how to repair these 
clocks. Necessary tools and supplies fur- 
nished with course. Alarm Clock Repair 
Service, P.O. Box 1983B, Houston 1, Texas. 


GOOD Paying Business Silvering mirrors, 

plating autoparts, reflectors, bicycles, 
bathroom fixtures, etc.. by late method. 
No tanks or shop required, outfit furnished. 
Free Booklet, Gunmetal Co., Ave, E, De- 
catur, Illinois. 


MAIL Order Business course shows you 

how to make money, spare or fulltime. 
Teaches professional mail order technique 
—not penny-snatching schemes, New Suc- 
cess-Catalog Free! 
pany. Dept. 4-01, Chicago 4 
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Write—Nelson Com- 


AGENTS Sell Factory Workers Stainless | 


Steel Pocket Rules with Pocket Clips. 
Sells for Tic to $1.00. Big Profit during 
noon hour. Sample, 50c; dozen, $3.60. 
Nothing Free. Mark Specialty, 89 West- 
minster Rd., Rochester 7, N. Y, 


inm mimi ———————————————————————————————————————————————— ee | 


"HOW to Sell by Mail'—40 pages of ex- 

citing ideas and methods on how and 
what to sell. Answers questions; tells how 
to siart small and grow big. 25c postpaid. 
Modern Opportunity, Box 439, Dept, 300, 
North Biloxi 1, Mississippi. 


START Home business making statuary, 
plaques, art goods, pottery, garden furni- 


ture, artificia] marble flooring, liquid 
marble. Make flexible molds yourself. 
Amazing profits. Folder free. Creative 


Publishers, Box 236-M, Winnetka, Ill. 


START a clock. shop 3 while clock repairing 

is booming. Our easy to learn home 
study course with pictures and illustrations 
teaches vou how to repair al] kinds of 
clocks. Information free. Houston Clock 
Shop, P.O. Box 5086B, Houston 12. Texas. 
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ELECTRICAL Appliance Repair. Open your 

own shop. Learn house wiring; electric 
motors, vacuum cleaners, washers, etc. 
Complete illustrated course shows how. 
Free booklet. Pacific Training School, 
Dept. AS-1, 4703 W. Pico, Los Angeles 6, 


START Mailorder Bookshop—Everything 

furnished: publisher cooperation. 25c 
brings booklet, exclusive setup. samples, 
exciting ideas. General Publications, Os- 
sining 1. New York. 


LEARN how to make lots of extra cash 

selling 'information'" by mail! Write 
today for free details. Postcards welcome. 
Hillard Hotteway, 349-B Sackett St. 
Brooklyn 31, N. Y. 


POSTWAR 


advertising business of vour 

own if vou can sell. Small investment. 

Money, Travel! Full instructions $3.00. 

C. J. Thomas. 1635 Penn St., Denver 5, 
Colorado. 


PREPARE Now for Profitable Post-War 

Business—Avoid  lav-offs, Widely  en- 
dorsed ideas. Start small—grow big. in 
business of your own, Nationa] Enterprises, 
10 Waverly Place, New York. 


BUSINESS for yourself. Sel] adding ma- 
chines $10.00 each. Will add up to 

5,000,000, Send self-addressed envelope, 

Ohio. Rug Co., 781 Copley Rd., Akron, 
io 


START a home business in spare time. 

Make extra money. Experience not es- 
sential. Literature free. Rolf S, Iverson, 
Box 9168, Grand Central Annex, New 
York 17, N. Y. 


LEARN Profitable Credit and Collection 

Agency Business: Earn $5000-$10000 an- 
nually upwards; Postcard Brings Interest- 
ing Literature Free; Write Educational Ex- 
tension Service, Dept. 103, Los Angeles 36. 


CASTING Composition Marbletop Powder 

4—75c. Colors 10c pkg. Moulding com- 
pound 75c lb. Winters, 9280 Yellowstone, 
Detroit 4, Michigan. 


"OIL—DRILLING' Expert "know-how." 

Leasing — Royalties, Profitable Proce- 
dures. Booklet Free. Landownder's, Caddo, 
Oklahoma. 


IMPROVE your job or business. Read the 

"inside" trade Magazines. Profit by 
knowing "how" and ''where''. gou free. 
Dunbar, New Brunswick 3, N. 


TYPEWRITER Repairing o Course 

—Simplified Home Study. Weber Type- 

dd Mechanics School, Box 269, Osborn, 
0. 


A PROFITABLE Mail Order Business can 

now be yours. Start small in spare time 
—grow big. We tell vou How. Particulars 
free. Whitlow, Box 641, Amarillo 2, Texas. 


BUILD profitable Real Estate Business, 
spare time. Big portunity. Full par- 


mnara, Cutt, 452 Humboldt. Buffalo 14, 


xs Candy Own Profitable Business, 

Valuable Book with complete instruc- 
tions $1.00 postpaid. Artie Barnes, PC1416 
N. Mosley, Wichita. Kansas. 
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MAKE strange new plastic, 8c gallon—sells 

50c. Makes beautiful, durable floors, 
Walls, roofs. Amazing profits. Bays Labora- 
tory, Oklahoma City 8. 


MOLD-MAKING, Piaster casting, Money- 
making Business. Literature Free. 
Kemilo. Park Ridge, Illinois. 


RECAST old batteries into new. Lat- 
est achievements. Battery Laboratories. 
Minneapolis. 


24,500 RICHER, used  '"schemes'' 
"Schemer'" Magazine, Alliance, 
47th year, $1.00; Four samples, 30c. 


INVESTIGATE—Co-operati ve Mail Promo- 
tion Service for profitable opportunities. 
Russell Johnson, Clarkfield 1, Minnesota. 


GIANT Mail: Magazines, Moneymaking 
Offers Galore. Write Warren, 2092 Main, 


Freeland, Mich. "a 


AMAZING home business; men, women. 
Startling facts! MacArthur, Drawer 339, 
Butte, Montana. 


from 
Ohio. 
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MAKE and Sell Bifrigeratór Deodorizer. 
Complete instructions 50c. Box No. 1, 
Toughkenamon, Penna. 


SOAPMAXKING. Learn home, No machin- 
ery. (Stamp). Posera, DL-4545 Bartlett, 
Milwaukee, 11. 


$25. Weekly working two hours daily. No 
canvassing. No Manufacturing. Lycke, 
Box 2471. Cleveland 12, Ohio. 


ERAT ME cri er ND i ES Len Er aca lcd Roco un o NR RE ER RT 


GROW Dwarfed trees. Instructions 25c. 
McGuire, P.O. Box 628, Dept.-E, Seattle 
11, Washington. 


18 BUSINESS SERVICE 


PRODUCTS Review, New things and vital 
trade data. Copy 25c. Chaffee, Research, 
308 Washington. Chicago 6. 


CHICAGO s shopping and personal services 
performed. Anderson, 4341 N. Meade, 

Chicago. _ 

WASHINGTON, D. C. We represent you 
here, also get you possible information. 

Service Bureau, 1401-25th, S. E. 


19 CAMERAS, PHOTO SUPPLIES 


BASS Says: War time proves Bass leader- 

ship. Amazing selection of finest still 
cameras—Leica. Contax, Korelle. Reflex, 
Argus. new and used still availshle. Write 
for quotations. Satisfaction guaranteed or 
vour money refunded. Bass buys ‘em, sells 
‘em, trades 'em. 35c Postpaid for 100 page 
book “Military & News Photography” by 
Jack Price. Up to the minute information. 
Bass Camera Co., Dept. SP, 179 W. Madi- 
son St., Chicago, Ill. 


AMATEUR Photographers attention! Im- 

prove your hobby of picture taking and 
learn how to make money with it. Write 
today for our 40-page book ¢atalog and a 
sample copy of American Photography, 
enclosing ten cents for postage, Contains 
articles and pictures of the world's fore- 


most writers and pictorialists. Camera 
House 141, 353 Newbury St., Boston, Mass. 


HAVE You a camera. Improve your hobby 

of photography and learn how to make 
better pictures, Write today for our latest 
book catalog and sample copy of American 
aphy, containing articles and pic- 
y the world's foremost writers and 
photographers, Camera House, 603, 353 
Newbury St.. Boston 15, Mass. 


PHOTOGRAPHY for pleasure or profit. 


Learn at home. Practical basic training. 
Long established school. Write for booklet. 
American School of Photography, 1315 
Michigan, Dept. 1722, Chicago 5. 


WAR-BARGAIN Used Cameras. Candid 

Camera $4.98, 
$27.50, Enlarger $15.00, 35mm, Reflex 
Cameras—and many others. Movie camera 
$5.00, Projector $8.00, Roll Film. Send 25c 
for latest list and descriptions. Used Camera 
Directory, Box 1031-K, Canton, Ohio. 


ENLARGERS—Build your own. Kit of 
parts $6.00, Free particulars. Crescent 
Engineering, Box 251-C, South Pasadena, 


California. 


CANDID Camera Build Your own Kit of 
Parts $3.50. Easy assembly Plan Free. 
Hollycam Co., Box 272-C, La Jolla, Calif. 


5"X7" Series B CGraítlex 4.5 K.A. Filmpack 
Case Like New $142.00 W. K. Crosson, 
4515 Grand River, Detroit 8, Mich, 


22 CARTOONING, SIGN 
PAINTING 


JOURNEYS With A Cartoonist, biography, 
travel. Cartoon Instruction, information, 
hundreds original illustrations, just pub- 
lished, $3.00; Landscape Painting Course 
$3.95; Modern Poster Art Lettering Course 
$2.00; Cartoon-Drawing Course $1.00, Cat- 
alogue 10c. Signs, Farmington, Mo. 


POCKET Size Cartoon Course—22 Easy 

Lessons, over 200 sketches including fig- 
ures and lettering. Prepared by nationally 
known artist, Mailed postpaid on receipt of 
25c in coin. Snack-Pack Co., 32 E. Georgia 
St.. Indianapolis 4, Ind. 


ARTISTS, students. Books, courses. Quick 
Landscape Painting, Modern Poster Art- 

Lettering, Cartooning, Art Studies, sup- 

plies, etc. Dime today brings big illustrated 

Vergan lists. Art Book Shop, Kimmswick 
. Mo. 1 


CASH in on your sense of humor, Write 

Cartoon ideas. Booklet shows how. Send 
25c. Ens Studios, 5185 Wrightwood, Chi- 
cago 14. 


CARTOONING Course:—30 illustrated les- 

sons, over 500 sketches. Complete $1.00. 
Rex Cartoon Studio, Box 892N, Pasadena, 
California. 


LEARN Cartooning, Plans, Markets. Hart- 
b man Studios, 2438 W., Lincoln 3, Ne- 
raska, 


LEARN To draw funny Taren: 
Funny Faces, Modesto 1, Calif 


25 CHEMICALS & APPARATUS 


THE House of Winn. the Home of Sup- 

plies for Amateur Chemists. See Winn's 
new idea Chemical Kits and Apparatus 
Outfits for Home Experimenting. Send 
10c for Retail Catalog. John H. Winn, Es- 
tablished 1931. Dept, 607, 124 West 23 St., 
New York 11, N. 


NEW 32 Page mies apparatus order 
book. Complete line of chemical glass- 
ware, apparatus and chemicals. Send 10c 


Write, 


for this book. Standard Science Supply Co.. | 


1232 N. Paulina St.. Chicago. 


INTRODUCTORY Chemistry — complete 

textbook for beginners, 687 pages, con- 
tains 177 experiments for selfstudy. For- 
merly $3.80 now $2.00. Fairview, 277 
Broadway, New York. 


100 DIFFERENT Chemicals. One ounce or 


more each. Excellent opportunity for di- 
versified laboratory stock. $6.90. Midwest 


Chemical Co., 3724 Second Ave., South 
Minneapolis, Minnesota. 
LABORATORY Supplies at Wholesale 


Prices: Chemistry, Biology, Physics, Cat- 
alogue, 10c, National Scientific Co.. 2204 
W. North Ave., Chicago, Established 1908, 


CHEMICALS for all purposes. Submit re- 
quirements. Hooper Chemical Corpora- 
tion, 267 Washington Ave., Rutherford, 


FREE—membership 
book Club. Receive monthly Laboratory 
Notebook. Garrison Chemical Co., Kokomo, 
Indiana. rate 
LUMINOUS Paints will glow in dark. Six 
colors. Fairmount Chemical Co., 136 Lib- 


erty St., New York City 6 | 
FREE Catalog: Chemistry, mineralogy, 
Biology, optics. Tracey Laboratories, 


Evanston, Illinois. 
RARE, Unusual Chemicals. Send $1 for 


ten different, Ohio Research Laboratory, 
Box 630: 6305, Cleveland 1, Ohio. 


SPECTROSCOPE for quick chemical analy- 
sis $2.50. T, A, Cutting, Campbell 3, Cal, 


CHEMICAL Catalog 5c. Arc Chemical Co., 
1910 Arthur Ave., Bronx 57, New York. 


VV COIN COLLECTING 


347 ANTIQUE Firearms: 4,000 Bargains, 

Coins, Indian Relics, Minerals, Car- 
tridges, Rifles. Flintlocks, Fossils, Swords. 
POOE NERA Photographs 25c, Heike We- 
nona, . 


Kodak $7.00 Graflex | 


in Laboratory Note- | 


WE buy Indian Pennies, Lincoln Pennies, ` 


and Old Rare Coins. Highest Prices Paid. 
Indian Pennies worth up to $15.00 each. 
Lincoln Pennies up to $2.00 each. Other 
Rare Coins $5.00 to $2,000.00 each. Send 
5c today for New 1945 Price Catalogue of 
all wanted U. S. Coins. American Rare 
Coin Co., Dept. 4, Transportation Bldg., 
Chicago 5. 


RINGLING Brothers Circus Scrip, com- 

plete set, 6-$1.00; 12 wooden Nickels 
$1.00; Both $1.60. Large Retail Catalogue 
loc. Bebee Coin Co., 1180 E 63rd, Chicago 
31, Illinois. 


FREE! Foreign coin, banknote and Coin 
Collectors’ Illustrated Catalog to ap- 
proval service applicants, Send 3c postage. 


Tatham  Coinco., Springfield-D50. Mass, 


QUICK Service; reasonable prices, United 
States catalog 10c. Foreign catalog 10e. 
Ben's Coin Shop, 72 W. Washington, Chi- 


cago 2, Illinois. 


WILL Pay $10.00 Each For Certain Lincoln 

Pennies! Indianheads $50.00; Dimes 
$1,000.00, Catalogue 10c. Federal Coin Ex- 
change, T7-PS, Columbus, Onio. 


Eandem onn 


WORLD Coins, Large, Itemized, Descrip- 
tive List, 10c. Harry Elsholz, Box 9014B, 
Pittsburgh 24, Pa. 


WE purchase Indianhead pennies. Com- 
plete coin catalogue ard Arthur Fair- 
ork, 


view, 277 Broadway, New 


TWENTY Different Indian Head enis | 


$1.00. Price List 3c. 
Water, Boston, Mass. 


D CONSULTING ENGINEERS 


Walton Coin, 


PLANT layout and alterations, machine, | 


tool and product design, Emery Furrer, 
Frankfort, Illinois. 


EXPERIMENTAL Engineer, Machines, 
Tools designed and developed. 25 MF riesig 


experience. Harry Childs, Berwick, Maine. 


Box 51, Rarotonga, Cook Islands, South 
Pacific 
20 DETECTIVES 


DETECTIVE Training — Secret Investiga- 


tions Easy Method—Finger Prints. Book- 
let Free. International Detective System, 
10L Monroe St. N.E.. Washington 18, 


DETECTIVES —Work home-— Travel. 
perience eer . Write, Wagoner 
P- D o5 West 86th, e N. Y, 


DETECTIVE e 
Service, 1917-C North Kenneth. 
39. Illinois. 


DOGS, ya PETS, 
RABBITS 


Fur. Delicious Meat. Easily Raised. Pleas- 
Profit. Free Booklet 


Penna. 


A LIVING with Rabbits and Cavies. Mar- 
kets Waiting. Magazine 10c. Book de- 

scribing twenty breeds and magazine 25c. 

Book and magazine (monthly) one year 

D ,, Address Small Stock, Dept. 5, Pearl 
ver, 


RABBITS Point Free 


Stock Magazine, Lamoni 4, Iowa. 


RAISE Moneymaking Angora Rabbits. 
Wool $10.00 pound. Plenty markets. Par- 
ticulars free. White's Rabbitry, Marion. O. 


GIANT Frogs, Fishing Canes, Rea] Estate, 
Vol Brashears, Berryville, Ark. 


KK DRAFTING INSTRUMENTS 


SAVE on drafting materials, Free catalog, 
Draftsmen’s Supply Co., 32 North Wells, 
Chicago 6. 


31 EDUCATION & 


INSTRUCTION 
TYPEWRITER Hepairmen urgently needed. 
Earn $40 to $50 weekly spare time, Our 
to learn home PAM course teaches 
. Write for free 


B 
"t 
q 
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ga 


San Pedro Tak San Antonio 1, Texas. 
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GOOD Jobs and a Sound Postwar Future 

await you in hotel and institutional field, 
Men and women — al] ages — needed for 
well-paid positions that offer color, excite- 
ment, ever-new and fascinating duties. 
Record-breaking business in hotels, clubs, 
institutions, neans even greater opportuni- 
ties. Lewis School receiving calls for man- 
agers, assistant managers, stewards, host- 
esses, purchasing agents, and 55 other 
types of important positions. These are not 
temporary jobs, but important positions in 
an essential business that offers splendid 
opportunities in War or peace, good times 
Or bad. Previous experience proved un- 
necessary! No need to leave your job to 
quaiify. A good grade school education, 
plus Lewis Training qualifies you at home, 
in spare time, Our National Placement 
Bureau helps to place you—and our amaz- 
ing Certified Job Plan—actually guarantees 
you Will "make good" when placed. Write 
today for free book! Lewis Hotel Training 
School. Room DR-2768, Washington 7, 
D. C. (First and only School of its kind— 
Now in its 28th year.) 


WHY Don't You Write? Writing short 

stories, articles, etc., will enable you to 
earn extra money. In your spare time we 
teach you to write the way newspaper men 
learn—by writing. Free “Writing Aptitude 
Test" tells whether you possess the funda- 
mental qualities essential to successful 
writing. Write today! Newspaper Institute 
of America, Suite 566-M, One Park Ave., 
New York 16, N. Y. 


MAKE Up to $25-35 week as a trained 

practical nurse. Learn quickly at home, 
spare time. Easy tuition payments. Earn 
while you learn—many earn hundreds of 
dollars while studying. Easy to understand 
lessons, endorsed by physicians. High 
ponon] not required. Our 45th year. Write 
for free booklet and sample lesson pages, 
Chicago School of Nursing, Dept. K-%, 
Chicago. 


PSYCHOLOGY teaches about mind. Bi- 

ology teaches about body. Bio-Psychol- 
ogy teaches about powers of mind over 
body. Use powers subconscious mind. Se- 
lect proper vocation. Grow. Broaden edu- 
cation. Develop personality. Control emo- 
tions, Succeed. Correspondence. Dept. P, 
Taylor School of Bio-Psychology, Chatta- 
nooga 1, Tennessee. 


AUTO Body and Fender work, including 

metal work, welding and spray painting. 
Look into it! Omne of the most profitable 
branches of tremendous Auto industry of- 


| fering chances for good job or your own 


business, Train in spare time, Write for 
Free facts. Utilities Inst.. Dept. 34X, 1316 
W. Belden Ave.. Chicago. 


GOOD ''Used'' self-instruction educational 
books on all subjects bought, sold, rent- 
ed, exchanged. Satisfaction guaranteed. 
Complete information and 92-page illus- 
trated bargain catalog Free. Write. Nelson 
Company, Dept. 2-01, Chicago 4. 


FOR an extremely profitable lifetime busi- 

ness, operate a collection agency-credit 
bureau. Easily learned. Free folder. Cole 
Associates, Syracuse, N. Y. 


BECOME a Doctor of Psychology or Meta- 

physics. Teach secret of contentment, 
happiness. Win degree of PsD. or MsD. 
Solve mental worries. Free book. College of 
Universal Truth, 5153-A N. Clark. Chicago. 


LEADERSHIP paves the way to Success. 

Enables you to rise above the crown, in- 
fluence people, master difficulties, etc. 
Wonderful course. Investigate, Institute of 
Leadership, Box 1594-C, Cleveland, Ohio. 


ANALYZE Handwriting. Unlimited oppor- 

tunities in uncrowded profession. Com- 
plete Course including free handwriting 
analysis $1.00. Maver, 681 Market, San 
Francisco 5, Calif. 


POST Office Clerk, Carrier Railway Mail. 
Prepare by mail with Boston's expert. 

35 years experience. Write details. Farren 

School, 20 Union Park, Boston, Mass. 


LEARN Profitable Credit-Collection Agency 

Business; Investigate Educational] Exten- 
sion Service Advertisement under Business 
Opportunities. 


TOOL Designing pays big. Home study 

course. Low cost. Easy terms. Free 
booklet. Ohio Institute of Technology, 
Box 258, Greenville, Ohio. 


FRENCH Introductory, 328 pages, profusely 
illustrated, hard cover, and Dictionary, 
both $2.00. Berger, 1472 Broadway, N.Y. 18 


FANCY Ice Cream Decorating course, easy 
condensed lessons $1.00. E. Cook, 2745 
N. 48th St., Lincoln, Nebraska. 


10 SECRETS Successful Letterwriting, 46 
pages, $1.00. Opportunity Press, West- 
port 1, Conn. 


ALGEBRA, plane geometry, trigonometry 
problems solved $1 each. John C. Ashley, 
340 Humason, Lufkin, Texas. 


LEARN Secrets of All Increase. Hall 
House, Box 358, Douglas, Wyoming. 


MAKE money fast, fix watches, clocks, free 
Bulletin. Belva Charles, Winona, Minn. 


32 ELECTRICAL SUPPLIES 
& EQUIP 


AVAILABLE without priority! Fluorescent 

double twenty watt fixtures. Just plug- 
in 110 volts alternating current, 25” long. 
Equals 125 watts incandescent. Kitchen 
model, 4” holder, $8.95. Workshop reflector 
units, $9.95. Beautiful, efficient fifteen 
watt fluorescent desk lamps, $9.95. Com- 
plete. Fully guaranteed. Immediate de- 
livery. Rush dollar bill with order, balance 
collect on delivery, plus postage. Established 
1940. Naturalite, 1520 Ardmore, Chicago 26. 


EROKEN— Burned out Electrical Heating 

elements quickly repaired. Use new 
&mazing Nichrocite Paste, simply overlap 
ends and turn on current. Family size 
$1.00 bill Satisfaction guaranteed. Arm- 
strong Mig., Box 861-Y, Minneapolis, Minn. 


ELECTRICAL Appliance Repair. 

your own shop. Learn house wiring: elec- 
tric motors, vacuum cleaners, washers, eic. 
Complete ilustrated course shows how. 
Free booklet. Pacific Training School, 
Dept. AS-2, 4703 W. Pico, Los Angeles 6. 


NOW-—Repair your own electrical appli- 

ances with Chanite Self-welding, Electri- 
cal Heating, Element Flux. Instructions, 
delivered, price $1.00. Chanite Sales Com- 
pany, 914 South Main, Fort Worth, Texas. 
MANUAL. “Know Your Multispeed Mo- 


tors", explains in every detail this type 
of electric motor. $ 


n 


. Paul 2, Minn. 
Writes —Engraves all 
. $1.00 postpaid. Beyer Mig., 
4515-C Cottage Grove. Chicago 15. 


Bridgeport 4, Conn. 

30", 36" ATTIC Exhaust Pons, Metal En- 
closure. Sihaco, 5. I.. No. 1, N. Y 

NEW Electric Fans, Rebuilt Clippers — 
Vibrators. Dremel Sales, Racine, Wisc. 


SS EMPLOYMENT SERVICE 


sands jobs throughout world. Names and 
Büddresses over 200 firms with sample ap- 
plication $1.00. “We search the world’’ 
Wonder-World Research Bureau, Box 731, 
Gladewater, Texas. 


33 ENGINES & MOTORS 


MOTORS, small 6 volt DC reversible 3000 

RPM 2" diameter, short shaft extension, 
suitable for operating models and gadgets 
Postpaid $1.25, Walthers, 235 Erie, Mil- 
waukee, Wisc. 


MODEL Engines. Castings, Supplies, Cata- 


logue 25c. Fluxless Welding Rod Sample 
25c. ERN: P3-2417 N. Ashland, i- 
CREO 


WINDING Data, Hating 225 motors, single 


150 AMPERE enerator for welding $47.50; 
Extra flexible cable, 10 ft. lengths $2.75. 
Butler Electric, 1885 Milwaukee, Chicago. 


v FARM MACHINERY 

CURE Hay indoors quickly. Complete in- 
structions 2. Refundable, Sihaco, 

S I. No.1, N. ¥ 

34 


FARMS, OTHER REAL 
ESTATE 


‘GOOD Farms—Ranches. Washington, Min- 
nesota, Montana, Idaho, Oregon, North 


typical farms. Specify which state. J. W. 
Haw, 120 Northern Pacific Ry., St. Paul, 
Minn. | 
STROUT'S Farm Catalog—Bigger than 
ever! 132 pages—1,263 bargains in 25 
states from Main to Florida, west to Cali- 
fornia & Oregon.  Rock-bottom prices. 
Free. Strout Realty, 255-28 4th Ave. 
New York 10, N. Y. 


OZARK Lands for all purposes. Actual 
River frontages. 5 acres $75.00 and up- 

wards. Free list and literature. Hubbard, 

mr Minnesota Ave. Kansas City 4, 
ansas. 


HOMESITES—$300 Convenient payments. 
California's finest, Garden Spot. On Mor- 
ro Bay's wooded Shores. Wonderful fishing, 


temperate climate, 
Free Literature, Richard Otto, 6560-2 
Hollywood Blvd., Hollywood 28, Calif. 


WORLD'S Safest Investment! 1292 rich 
level acres, 1150 cultivated: substantial 

improvements; sure, profitable income. 

Grinde, New Rockford, North Dakota. 


36 FIELD GLASSES, 
TELESCOPES, ETC. 


tee insures fe results. Car] Jamer, 
Manorville, N 


LENSES, eae optical specialties. Not 

Salvage, Not rejects. Not Junk. Highest 
optical perfection. Nothing like this ever 
offered before. Fraction original cost. Send 
for new optical catalog. 10 cents. Ross, 66 
W.B'Way. N. XY. C. 


TELESCOPE. New, powerful 5-mile range, 
3 section, pre-war construction. Has sci- 
entifically ground 33mm. lens. Length 
closed, 5-in., open 9-in. Only $1.55 post- 
Paid. Money-back güarantee. Utica Mail 
Order Co., 923 Eagle St., Utica, N. Y. 


MAKE your own powerful, efficient astro- 
nomical telescope. Perfect lenses and in- 

structions. 50% $1.00, 100X $2.50, 200X 

$3.50, 400% $5.50. Instructions alone 10c. 

Carl Jamer, Manorville, N. Y. — — ^  — 

ASTRONOMICAL telescopes, Microscopes, 
Cameras, Binoculars, 


Books: Bought, 
sold, repaired: Lists 10c: Specify instru- 


ment wanted. Rasmussen and Reece, 41 
Market, Amsterdam, N. Y. | 
LENSES —Prisms — Telescope Mirrors — 


Telescope objectives; Send for free list; 
Mavfior Prod., Katonah ON. Y. 


REAL 17 power telescopes $3, United, 2309- 
G Lawrence, Toledo, Ohio. 


FOR INVENTORS 


$ 


INVENTORS: Learn now— without obliga- 


tion—how to protect and sel! your inven- 
tion. Write for free ‘‘Record of Invention” 


“Patent Guide for the Inventor", 
ing complete information about patent 
orocedure and how to sell inventions; 
giving illustrations of many successful in- 
ventions: over 150 basic mechanical move- 
ments. We assure you prompt, confidential 
service. Delays may be dangerous. Write 
today for your free “Patent Guide” and 
"Record of Invention" form. Clarence A. 
O'Brien & Harvey Jacobson, Registered 
Patent Attorneys, 52A-G Adams Building, 
Washington. D. C. 


WHAT Should You Invent? Our Free Book 


tells you what today’s inventive market 
wants—how to put down, patent, and sell 
your ideas. Scores of letters in our files 
attest to the modern demand for inven- 
tions—our long experience as Registered 
Patent Attorneys wil] help you. Get our 
Free Book, “How to Protect, Finance and 
Sell Your Invention", Also special docu- 
ment free. "Invention Record’’ on which 
to sketch and describe your invention. 
Write today. No obligation. McMorrow 
é& Berman, Patent Attorneys, 143-5, At- 
lantic Building, Washington 4, D. C. 


RANDOLPH & Beavers, Registered Patent 

Attorneys, 340-E Columbian Building. 
Washington, D. C. In order to Protect your 
invention and reap the reward that should 
be yours, Patent your invention without 
Delay, and at the same time have Rights 
to sell as Manufacturers convert to Civilian 
Production. Write for Information and 
Record Form To-day. 


INVENTORS —We will help you if you have | 


a good idea. We supply the finances to 
patent your idea in your own name. You 
own the peu We also arrange profitable 
manufacturing connections for inventions. 
Write without obligation. Patent Financ- 
ing Corporation, 209G Hospital Trust 
Bldg., Providence 3, R. I. 


OUR technical design department solves 


all your problems, Send us your ideas, we 
prepare patent and working drawings, 
ready for manufacturing. Modern Techni- 
cal Book Co.. Dept. MS, 55 West 42nd St., 


New York 18. 


INVENTORS: You can now make your own 

patentability searches without disclosing 
your ideas to anyone. Write Raymond L. 
Smith, 302-A Bond Bldg. Washington, 
D. C. (Former U.S. Patent Office em- 
ployee). 
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WE locate buyers meritorious patented, 

unpatented inventions. If will sell, reply 
immediately. Descriptive booklet, refer- 
ences, free. Invention Reporter, 3A-11106 
S. Fairfield. Chicago. 


INVENTORS: New military and commer- 

cial inventions urgently needed by manu- 
facturers. Write for particulars. Chartered 
Institute. Dept. 3-A. Washington. D. C.. 
LET Us make your idea or invention work. 

Designing, promoting, model construc- 
tion. Invention Development, 17720 Mis- 
sion Blvd., Granada Hills, Calif. 


CASH for practical ideas and inventions. 
Mr. Ball. BB-9441 Pleasant. Chicago. 
MACHINE-Maker wanted: with home shop. 

Standard. 65 Duane, New York. 


9 FORMULAS, PLANS, ETC. 


RELIABLE Formulary. 924 page illustrated 

book. 10000 scientific formulas, recipes, 
secrets, instructions for most any product. 
Countless profitable business opportunities, 


e3 | 


including D.D.T. new  insecticide that 
eliminates flies, mosquitoes, moths, lice, 
fleas, roaches, “bbs” etc. $2.98 postpaid 


(c.o.d. U.S, only). Foreign $3.25 delivered. 
Adams Brown Co., Dept. 458, Chestnut Hill 
67, Massachusetts. 


FORMULAS—All 


kinds. Latest money- 


makers; literature Free, KemiKal, Park 
Ridge, Ill. 
ICELESS Ice, Cooler, Cleaner, Cheaper, 


gc Mtr ue Hon 25c. Duffy, D-28, Covington, 
v. 


FORMULAS—Latest, best Analysis. Lit- 
erature free. E. Belfort, Engineering 
Building, Chicago 6. 


ANY Formula $1.00 or Refund. Wike, 171 
Norfolk, Brooklyn 29, N. Y. 


FUR FARMING 


RAISE Cnin-Chins, the Big Money-making 

Rabbit. Big Demand. Small Investment. 
Ideal Business for Anybody Anywhere. Wil- 
low Farm, R16, Sellersville, Pa. 


41 GAMES, ENTERTAINMENT 


EGG for Pastime Pleasure and entertain- 
ment. Instructions 15c. Joe Huttner, 

eid San Pedro St. Los Angeles 11, 
alif. 


t 
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GARDENING 
VICTORY Gardeners. Read leading books 
on home gardening. Write for free cut- 


Price catalogue. Dunbar. New Brunswick 
19, N. J. 


4 HOBBIES, COLLECTIONS 


COLLECT Foreign Military Insignias and 
War Prisoners Emblems; Prices, Samples 

ur. eae F-35 West 32nd St.. New 
or 


UNUSED Match Book Covers. 100 all dif- 

ferent $1.00. 35 Royal Flash Covers $1.00. 
Free list. Charles Edelman, 1311 P East 84, 
Cleveland 3, Ohio. 


COLLECT colorful army patches. Latest 
picture book and catalogue only 15c 
Insignia Mart. 703 Broadway, 


JEWELRY stones removed from rings, etc.. 
100 assorted $2.40; 50 large ones $2.40. 
Lowe's, Box 311. St. Louis 1, Mo. 


WANTED! Old cigarette cards. Write 
Charles Bray, East Bangor, Penna. 


COLLECTORS Super Hobby Mail 10c. Tip- 
ton, 433 Tacoma, Ottumwa, Iowa. 


5 HOME CRAFTSMEN 


ONE hundred twenty eight page completely 

illustrated instruction book. Chock full 
of ideas and projects in all plastics now 
given with Kosto Plasti- Kit Number Three. 
Postpaid $5.00 in U. S, This kit contains 
Lucite, Catalin. Dves, Cements, Polishing 
Materials. No waiting. Kosto xar HE CA 
3263 M. St. N. W., Washington ", 


LUCITE Dye. Nine brilliant colors er 

make ordinary clear stock sparkle. 
color depth obtained by dipping for one 
minute; the dye unites with the plastic 
making the color permanent. Three sample 
4 oz. bottles, red, yellow, blue—$1.00 post- 
paid. Craft Service, 337 University Ave.. 
Rochester 7, N. Y. 


"HOME Folks'', 


ide 


ia 


your thoughts may have 
& cash or trade in value. More informa- 
tion free—Instruction 25c. (Stamps Ac- 
cepted) Svitak Correlated Ideas Exchange 
5439 Fountain Ave., Los Angeles, Calif. 
'*10 years in this city". | 
PRINTS and instructions for making col- 
Jars to cut grooves on circular saw with 
regular blade. Easily made 50c. H, Bau- 
meister, 38 Mayhew St., Boston 25, Mass. 


BOOE-Telephone Utility Cabinet, Simple 
Plans 35c. Turbeville, 2806 Kershaw, Co- 
lumbia, 8. C, 
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80 PATTERNS, 40 Lawn Ornaments, 20 
Novelty, 20 Silhouette, $1.00. Modern 

Woodcraft, Saginaw, Michigan. — 

PLANS for two way battery operated com- 
munication system $1.00, Box 42, Station 

B, Buffalo, New York. 

GEM Making, Fascinating! Profitable! 
Free catalog shows how. Lapidary Co., 

2020 Westlake, Seattle 1, Wash. 


NEW Project--Excellent Sales, Prints 25c. 
Murray, 615 Main, Latrobe, Pa. 


MM INFORMATION 
DRUNKENNESS Is a disease which re- | 


spontis to treatment. Medical skill plus 
human sympathy prove successful with 
liquor and drug cases. 60 years experience. 
Write tor free booklet. P. S. Nelson, The 
Keeley Institute, Dwight, Ill. 


YOU Can Buy, sell or trade a tricycle, 

camera, projector, film, radio, tubes, 
refrigerator, washing machine, sporting 
goods, etc. Send 20c (coin). Trading Post, 
Box 12, Newington, Conn. 
THE Barrier, a brief f discussion of the 
rise and fall of civilizations. Gratis, 
Jhettong ko Tal Research Foundation, 


Stoughton, Mass., Box 300, File J. 
47 INVENTIONS WANTED 


MANUFACTURERS actually seeking in- 

ventions call on one, and only one, or- 
ganization to study complete new patents 
comprehensively. We, alone, are industrial- 
sponsored for this job; 
manufacturers for hundreds of reports 
weekly; strategically “inside” to help you. 
—Invention, Munsey Building, Washing- 
ton 4, D. C. 


"id 


MANUFACTURER desires postwar prod- 

ucts to make and sell through drug, 
hardware, department stores and mail or- 
der. Or will handle sales only. Reputable, 
nationally-Enown organization capable of 
promoting nationwide sales as well as man- 
ufacture of items. Prefer non-electrical 
products of metal. glass, plastics, etc. 
Write, Box AMO, care Popular Science 
Monthly. 


INVENTORS: Have you a sound, practica] 

invention for sale. patented or unpat- 
ented? If so, write Chartered Institute 
of American Inventors, Dept. 3-C, Wash- 
ington, D. C 


WANTED—Patented, unpatented  inven- 
tions having profit possibilities, all kinds, 
If will sell, reply immediately. Descriptive 
booklet, references, free. Invention Re- 
porter, 3B-11106 S. Fairfield. Chicago. 


INVENTORS-—Manufacturer of wood, elec- 
trical and metal items with national 

sales distribution desires ideas, patented 

or unpatented, on a Royalty basis, Kennedy 

Mfg. Co., Sioux City 12, Iowa. 

GOT A Hot Idea or New Gadget? Folio 100 
Manufacturers Anxious to Buy New In- 

ventions, All Kinds. $1.00. Alfred Novak, 

B-2560 Loop, Cleveland 13, Ohio. 

CASH for Inventions--Patented, unpat- 
ented. Mr. Ball, BC-2441 Pleasant, Chi- 

cago. 

INVENTIONS Promoted, Patented or Un- 
patented. Write Adam Fisher Company, 


183-A Enright, St, Louis, Mo. 
INVENTORS! Have you good patentable 

idea? Write Mr. Metzleer, 11 West 
42nd, New York. 
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EE JEWELRY 


CERAMIC Jewelry Supplies. Bar Pins, ear 

screws, for ceramic and woodworkers, 
also, glass and sea shell assemblers. Free 
catalog. Philadelphia Badge Co., 1007 Fil- 
bert St.. Philadelphia, Pa. 


AA LEGAL DIRECTORY 


MEXICAN Law Practice, A, B, Flota, Box 
240, Juarez, Mexico. 


50 MACHINERY, TOOLS & 
SUPPLIES 


GEARS—for Inventors,  Experimenters, 

Model Makers, Schools, Work Shops, 
Laboratories, etc. Government surplus 
made of Brass, Bronze, Dural Steel and 
Btainless Steel. 12 Matched Pairs—24 Gears 
—Bevel, Internal, Spur & Ratchet, List 
Price $12.00, Our Price $2.50, 25 Matched 
Pairs--50 Gears, includes larger gears also 
sets of Worm Gears. List Price $30.00, Our 
Price $5.00. 50 Matched Pairs-—100 Gears, 
better assortment, also Crown, Hellical 
and Worm Sets. List Price $75.00, Our 
Price $10.00 Limited Quantity—Order Now, 
Note—These gears are sold in sets only as 
listed above. Met Exchange, Dept. S, 323 
Canal St., New York. 


DRILL GRINDER—Grinds drills to fac- 
tory accuracy. Calipers with direct read- 
ing scales. Circle cutters. New Tool grind- 
er. Lowest prices. Free literature. Factory. 
811-A East 31st. Kansas City 3. Mo. 


relied upon by 
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PLAN your postwar workshop now around 

Lewis Mills, Shapers, Drill Presses and 
other metal and woodworking tools—and 
save up to 80% of usual cost by completing 
them yourself. Plain or semi-finished cast- 
ings furnished with all materials and con- 
struction blueprints. Send 10c to cover cost 
of mailing catalog describing 23 items, 
Lewis Machine Tool Co.. P.O, Box 116, Sta- 
tion A, Dept. S-55, Los Angeles 31, Calif. 


INDEX—Heads for sale. Very inexpensive. 

Sixty-two different divisions. Used on 
small lathes, drill press, milling machines 
etc. Make gears, hobbs, cutters, etc. Very 
accurate, and durable. Not a toy. U 
defense schools and hobbvists. 
free folder, Long’s Index Heads, 2117 East 
B St., Torrington, Wyo. 


BALL Bearings—all standard makes. Can 

supply from large stock promptly. Save 
50 to 60%. Fully guaranteed. Write for 
Bulletin S8, Met Exchange, Dept. 5, 323 
Canal St.. New York. 


SEWING Machine Motors $4.75, Exaust 

fans 16 inch, $20.00, Garage Battery 
Charger $40.00, Air Compressors, Motors, 
Electric Drills, Delco Light Plant $45.00. 
907 N. Fifth, Philadelphia. 


FEW Left. Machinist Scale with Magnify- 
ing Micro Attachment $3.00. Worth 
E Leonard Engineering, Silver Spring, 


BUILD Quickchange Gear Box for your 12" 
. Craftsman lathe. Complete drawings, 
instructions $3.00. Stevens Engineering, 
2604 Military, Los Angeles 34, Calif. 


LATHES, millers, attachments, chucks, 
cutters. Literature 10c. Service, Newfane, 


Vermont, 
MACHINE-Maker wanted: with home 
shop, Standard, 65a Duane, New York. 


SUPER, n grinder—see our ad on 
page 2 


ol ERU TRICKS, PUZZLES, 
JOREH NOVELTIES 


500 TRICKS you can do! Douglas' famous 
Catalog of 500 Tricks, now only 10 
cents. America’s fastest service on magic 


for pocket, parlor, stage, professional, 
prenn, Douglas’ Magicland, Dallas, 
exas, 


MAGIC vanishing card. Throw it into air, 

it completely disappears, reproduce it 
later from spectators pocket. Easy to do. 
Complete 25c with magic catalog. The 
Magician, 2463-D Kensington Ave., Phila- 
delphia 25, 


MAGIC: Big 160 page illustrated catalog 

latest magic effects, 25c. For over 145 
century we have s upped professionals as 
well as beginners. icago Magic Co., 2300 
Mason Ave., Chicago 39. 


MAGICIANS’, Gamblers’ secrets exposed. 
Cards, Dice, Punchboards. Slot Machine. 
ee 10c. Book Co., Box 671, St. Louis 


FREE! Large catalog of “magical apparatus 

if you remit 25c for book "102 Easy 
Tricks." Robbins Co.. 152-S W. 42nd St. 
New York 


ATTRACTIVE ! Magic K 
($2.50 value) $1.00 

Magic Novelty Co., 

New Orleans 19, La. 


NEW! Simplified Card Tricks! Amazing 
 Self-working  Baffiers $1.00 Postpaid, 
James W. Roundtree, 529H Elliott St., 
River Rouge, Michigan. 


84 CARD Tricks and our latest catalog of 

Magic Tricks only 25c. Ball Square Com- 
pany. Dept. 11-F, 697 Broadway, Somerville 
14, Mass. 


NEW Twin ringer puzzle. Tantalizing: 
Mystifying; fun for everyone, 25c. Jay- 
wall Specialties, 3621 Dickens, Chicago 47. 


AMAZE and mystify your friends with 
highest quality magic. New catalogue 25c 
iii Mazda Magic Co., Fond du Lac, Wis. 


a Magician. Lar fe professional magic 
wm of latest tric 25c, Ireland, 


F-109 North Dearborn, Chicago. _ 


NEW 1945 Magic catalogue Free. Magic 
Shop, Minneapolis 2, Minn.  .— —  ć 

10 MAGIC tricks and Catalog, 25c, Magical 
Enterprises, Levering, Michigan. 


52 MANUFACTURING 


2000 OR more Metal Stampings manufac- 
tured as low as 2!5c each. Send sample 
or sketch to Precision Pressed Products, 
Box 8988, Glendale, California. 
SPECIAL Machinery Models Production 
Small Lot Industrial Diamonds $1.50. 
Mounted Specialty Machine, 2821 Mitchell, 
Racine, Wis. — 
MODELS, smal] lot manufacturing, met- 
als, plastics, etc. Milburn, Burlington, 
Kentucky. 


PP MILITARY INSIGNIA 


SILK Embroidered Emblems. Sample and 

price lists 10c. New Insignia Guide 10c. 
Insignia made to order. Hobbyguild, X35 
West 32nd St.. New York. 


Kit of 10 tricks 
ie Eogel’s 
1-B Colbert St., 


coe A RI Te STE. 


MEM eee ee eee LLLI] L.C" eee 


o MILK GOATS 
FREE: Postcard request brings you book 
about dairy goats and sample monthiy 


magazine. (Subscription $1 yearly). Dairy 
Goat Journal, Dept. 568, Columbia, Mo. 


CC MINERALS & PRECIOUS 
STONES 


347 ANTIQUE Firearms; 4,000 Bargains, 
Coins, Indian Relics, Minerals, Car- 
tridges, Rifles, Flintlocks, Fossils, Swords, 
Catalog with Photographs 25c. Heike, We- 

nona, Ill. 
all 


GEMS, precious and semi-precious, 
genuine, from world wide sources. Deal 

direct, no overhead, save money. Catalog 

lüc. Hil Co., Route 7-K. Salem, Oregon. 


53 MISCELLANEOUS 


BE The Laif Of The Party, Jokes! “Fun- 

Master'" Gag Files—Compiled by Billy 
Glason. A professional reference of 
Comedy Material for all branches of the 
theatricals, You too can now be a pro- 
fessional master of ceremonies, Comedian, 
Radio star—after dinner speaker, etc. Nos. 
1 thru 10 now ready! 10 different files 
$1.05 each. “How to be an Emcee' $3.00 
—Paula Smith, 200 W. 54 St.. Dept. A, 
New York 19, N. Y. 


ARMY GOODS (USED) 
HATS and caps 10c, oversea caps 10c, 
Dungarees 95c, Tool boxes $1, Gas mask 
Bags 50c, Raincoats $1, Steel Helmets $1, 
Gun Slings 75c, Holsters 75c, Canteens 50c, 
cups 15c, Mess Kits 35c. Leggings 25c, Har 
tridge Belts 50c Minimum Shipment $1. 
C.O.D. N. Y. Salvage, 144 Chambers gto 
New “York City. 


HYPNOTIZE People Easily! Twenty-five 

simple lessons fully illustrated and clear- 
ly written show the most modern methods 
known. Get yours today! Only 50 cents. 
The Archer Co., Dept. 9C, 93 Federal St., 
Boston 10, Mass. 


GOOD "Used" self-instruction educational 
books on all subjects bought, sold, rent- 
ed, exchanged, Satisfaction guaranteed. 
Complete information and 92-page illus- 
trated bargain catalog Free, Write—Nelson 
Company, Dept. 2-01-2, Chicago 4. 


DRUNKENNESS Is a disease which re- 

sponds to treatment. Medical skill plus 
human sympathy prove successful with 
liquor and drug cases. 60 years experience. 
Write for free booklet. P. S. Nelson, The 
Keeley Institute, Dwight. Ill. 


BOY Scouts—Campers, U. S, Army Surplus 

Used Equipment, Pup Tents $2.95, Can- 
teens, with cover and cup $1. Mess Kits 
"5c. Packs $1. Complete set $5, includes 
cartridge belt. Samet Sales Cos High 
Point, N. C. 


RELIABLE mail service—Send 25c for 3 
Northwest scenic postcards. Write mes- 
sage, address, stamp and return to us for 
mailing from Seattle. Letters mailed 10c. 
Harold's Novelty Shop, Box 1741, Station 

A, Bremerton, Wash, 
614 


BOXES, galvanized Iron boxes 27”, 

deep x 415, 50c. Samples 60c. Wooden 
Boxes 16" x 814 x 434 25c. Samples 35c. 
Good for nuts and bolts. Maryland Nursery, 
Edmonston, Md. 


CHESS or checker set, checkers can't fall 

off board, pocket size. Thousands used 
by servicemen. Fine construction onl 
$1.50 postpaid. Bulldog Co., 1216 Par 
Row Bldg.. New York. 


INSOMNIA? Relief or money back, No 

drugs, exercise, massage or troublesome 
methods. Simple, natural prone position. 
Full instructions $1.00, Marly, 1900 Palm, 
San Matio, Calif. 


ARMY Engineer sighting level all Metal— 

Brand New—$1.50 each. Compass, all 
metal, Watch type, Brand new. $7.00 Value 
$3.95, Public Sport Shops, 13 S, 16th St., 
Phila. 2, Pa. 


PLAY A Trick on Friends, Send $1.00. I 

will send dozen genuine post card photo- 
graphs of Washington, D. C. Return to me 
for nen Alan C. Witherite, 
“H” St. N. W. Washington 1, D. C. 


FRANKLIN PERPER Roosevelt Portrait Pho- 
tograph 8"xl10" 25c, Beautifully framed 


$1.50. Iwo Jima Flag Raising, colored, 
11"x15", Framed $2.00. Silverman, 343 E 
23 St., N. Y. 10. 


LEARN to Paint, Plaques,  Bookends, 
Statues, at Home. Burgermaier Arts, 15 
Carl St., Dayton 3, Ohio. 


RECEIVE mails, literature, opportunities. 

Your name in numerous mailing lists 
10c. Albert Greenwood, 277 Broadway. 
New York. 


THE Why of Humanity, Queer, Startling, 
historical & legendary records. 10c 

brings first of ten talks. James Alfred 

Ross, Dept. F, Box 1669, New Orleans. 


RECEIVE Moneymaking opportunities, 
mails, samples, catalogs, magazines. 
Name listed in directory 10c. Royer, 82-C 


Merrimac St., Haverhill, Mass. 


UNPAINTED Statues, wall plaques 5c up. 
Benson Products, 1534 Benson Ave., 

Brooklyn 28, N. Y. 

LOOK Well dressed, with a Well tied knot, 
in your neck-tie. Drawings tell how. Send 

25c to P.O, Box 613, Portland, Maine. 


MONTHLY swapper's guide sent for your 


list and quarter, Swap Shop, 433 
Mathewson, Wichita 7, Kansas. 
FIFTY Magic Races for $1.00. §S.K.5., 


11404 Superior, Cleveland 6, Ohio. 


SHOE Shine Outfit 25c postpaid. Essential 
Products Co.. Williamsbury 3, Mo. 


‘JET engine from can, suggestive plans— 
dolar. Engine, Box 5662, Roswell, N. M. 


54 MODELS & MODEL SUPPLIES 


SHIP model kits and fittings. Complete 
line Fisher model yacht equipment. All 
Boucher, Fisher, Marine Model and Ideal 
Kits, fittings and blueprints at standard 
prices, Most complete stock in New Eng- 
land. Send 10c for price lists. James Bliss 
& Co., Inc.. 220 State St., Boston, Mass. 


BUILD The famous P.T. Boat. Most 
authentic model kit on market. 130 pre- 
cision parts, ready to assemble. No tools 
needed. Descriptive folder free. Creative 
Crafts, Box 236-B, Winnetka, Illinois. 


ILLUSTRATED Catalog over 100 models, 

Castings and Blue Prints. Steam and 
Gasoline Engines. Locomotives, 10c post- 
paid. Active Products & Supply Co., 53 W. 
Jackson, Chicago 4. f 


POLE'S complete ''Solid'" model airplane 

catalog. 60 pages! Hundreds of illustra- 
tions, descriptions, specifications! Build- 
ing data! 15c (coin or stamps). Polk’s, 314 
5th Ave.. New York 1. 


SCALE Railroaders: Polk's 128 page, pro- 
fusely illustrated ''H,O.'' catalog; Equip- 

t, accessories, fittings, etc. Exciting 
game feature. 25c refundable with 
Polk's 314 5th Ave, New York 1. 


MOST complete Illustrated Catalog—''O- 
HO OO” Model Railroad Parts ever 

published, Send 5c for mailing, Selly, 1371 

Gates Ave., Dept. 819, Brooklyn, N. Y. 


RAILWAY Models complete line, informa- 
tive catalog HO and O Gauge 79 pages 

25c. Walthers, 269 Erie, Milwaukee, Wis- 

consin. 

WORLD'S largest selection model engine 
castings and drawings. Illustrated cata- 

sane 10c. Wayne Miller, Belle Plaine, 
OwA. 


MODEL Engine Catalog, Railroad Sup- 
plies, 25c Refunded. Simonsen, P3054 
Greenview, Chicago, 13. 


CASTINGS, blueprints for model steam 
engines. Circular 10c. Anton Bohaboy, 

2297 Price St., Rahway, N. J. 

SHIP Mode! and yacht supplies, complete 
large 64 page catalogue, 25c, Wm. Wild, 

510 E. 11th St, New York City. 

BATHGATE '"HO' Mode] Railroad Kits 
Pd up, Stamp for list. Dunn, Holland, 
ich. 


BRASS Gears and Model Supplies, 
10c for catalog. Pierce Model Works, 
Tinley Park, IJl. 


55 MONEY-MAKING 
OPPORTUNITIES 


operate general Appliance air shop 
Complete, illustrated course shows you 
how. Welding, Refrigeration, Motor re- 


covered. Free literature. Christy Supply, 
Dept. 1454, 2835 N. Central Ave., Chicago. 


LOOK Alive get up, get on, get ahead with 

& book. How to Make Money by Mail, 512 
pages, 812x512 plain facts, no theory. Its 
your winner. Only $2.50 postage prepaid. 
Uhrig & Co.. Dept. D, 350 Brittain Rd.. 
Akron 5, Ohio. 


ELECTRIC Clocks are every where vou go, 
buildings. homes, parking-lots, factories. 
Repairs increasing. Our easy to learn 
course with pictures and drawings teach 
You how to repair these clocks, Electronic 
Supply Co., Box 2350-B, Houston 1, Texas. 


PRIZE Contest Fans Can Win A For- 

tune! Free announcement service! Good 
news for untalented contestants! Write to- 
day! National Contest Bulletin, Box 634-M, 
Grand Centra] Station, New York City. 


Elizabeth St. Anderson, S, C 

LEARN Metascience, Remarkable drugless 
healing. No manipulation. No apparatus, 

Unbelievable simplicity and results. Inex- 

pensive correspondence course. Write Meta- 

science, De Land. Florida. 


DETECTIVES Earn Big Money. Experience 
unnecessary. Particulars free Wagoner, 
F-125 West 86th. N. Y. N. XY. 


FREE Literature Describing Hundreds 
moneymaking Home business opportuni- 
ties. Tipton, 433 Tacoma, Ottumwa, Iowa. 


— nr OE Ee  - 
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A NEW Mail-Order business! Nothing like 

it! Make $3000-$5000 the first year! 

Complete instructions only $1.00. Oppor- 

pay Unlimited, Box 5095-B Cleveland, 
ü. 


MAIL Selling is Fascinating—Profitable. 


“The 25 Commandments of Mail Order", 
qme. Phil Bruce, Box 341-AP, Palo Alto, 
alit. 


LOWEST Prices—Printing, Supplies, Mail- 


ing, Lists; amazing advertising, copub- 
lishing proposition: details 25c, refundable. 
Service, Newfane, Vermont. 


WHOLESALE catalog, and directory 10c. 


(Refundable) over 1,500,000 articles. 
Se ad Sunnyside-X, Indianapolis 44, 
nd. 


FREE Literature explaining Profitable 
Mail-Order homework. Cutler Publishers, 

Reading, Penna, 

MARKE money by mail at home. New folio 
shows vou how. Details Free, George 

Beach, 79 Essex St., Springfield, Mass. 


CASH Mail Order Business, Big Frofits, 
Successful Income Builders, Hollywood 
28, California. 


$10,000,600 FREE-—Annually—FPrize con- 


tests. Win Fortune. Bulletin, Free, Cash 


ee 


NEW! Sensational! Extraordinary! Amaz- 
ing employment proposition 10c. Hickory- 
del, Glenbeulah, Wisconsin. 


FROFITS from Plastics complete formula 
25¢ postpaid. Gerald McNeely, 3044 
Jackson Blvd., Chicago 12, Ill. 


SENSATIONAL Trick Novelties, Sample 
20Cc. Murray, 615 Main, Latrobe, Pa. 


DISTRIBUTE or Mail Circulars. Sample 
Details 25c. Box 294, Herkimer, N. Y. 
; i 


X MONUMENTS 


WEITE For Direct Prices $14.00 Up. 

Freight Paid. Guaranteed, Free Catalog. 
Granite-Marble Factory, A49, Oneco, Fla. 
e T UR GENER A RII MENS D NR RE NO 1 E 


56 MOTION PICTURES & 
SOUND EQUIPMENT 


GUARANTEED fresh movie film! Three 

spools double 8mm, $3.45! Six spools sin- 
gle 8mm for Univex cameras, $3.50! (Limit 
fix spools each type.) Processing free! 
Will ship C.O.D. on $1.00 deposit. State 
make of camera. Eso-S, 4038 Broadway, 
Kansas City 2, Missouri 


SENSATIONAL! Black-white movie films, | 


slides, projected in color! Try it your- 
self! Iriscope experimental kit, $5.00 post- 
raid. Use with 8mm, 16mm., 35mm. pro- 
ectorg, Details, stamp. Jenkins, Box 392, 
Elmira, N. Y. 


BEAUTIFUL Kodachrome travel, glamour 

movies! Eig catalog, 25c. Projection 
length sample color scenes from “Waikiki 
Hula", Emm. or 16mm., only $1.00. Rush 
your order! World in Color Productions, 
Box 392-A, Elmira, N. Y 


MEMBERSHIP now open. Have you re- 

ceived your application blank to join the 
only movie guild of its kind in America? 
Free eubiects every month, Investigate 
today. Silver Screen, Morristown, ew 
Jersey. 


BETTERPIX outdoor safety film, 100' 

lmm. £2.50, 25' double 8mm. $1.25. 
Free Developing. Finished subjects sold. 
Exchanged. Sound Library. Better Films 
742 New Lots, Brooklyn 7, N. Y. 


INTERESTED in home movies? New cata- 

log just published. All latest releases, 
Kodachrome, Sound. Outstanding Catalog 
with generous sample dime. Trans Ameri- 
can Sales, Morristown. New Jersey. 


FEATURE sound programs—shipped any- 
Where $4.95 complete. Free Catalog. Na- 
tional Cinema Service, 71 Dey St., New 
York. 
8-16mm SILENT-scund films. Complete 
rental library, All latest subjects, Free 
catalogue, (sample film 10c), Garden Film, 
317 W. 50th, New York 19. 
RENT—Buy—Exchange 8/16mm; 
sound. New monev-saving plans. 


silent, 
Free 
details. Midland Film Exchange, Box 429, 
Qak Park 3, IM. o ry es 
PROJECTION length Kodachrome scene 
from “Allure'', $1.00. Specify—8mm- 
16mm, Glamour list and sample 10c, Ray 
Vater, 201A, Elmira. N. Y. | 
WE can supply Movie film in both 16mm 
and Double 88, write us for kinds and 
poe. Fromader Genera Co., Davenport, 
, IOWA. 


MOVIE Projectors bought and sold. List 


iGc. United, 2309-D Lawrence, Toledo, 
Ohio, 
35mm SILENT Films, westerns, travel, 


novelty short subjects. Am-Trad, 723 


ith Ave., New York 19. | 
GLAMOUR Movies §8-16-35mm. Sample 

10c. Lists free. We buy-sell. Paramount 
Film Service, Monmouth, Ill. 


8mm DESIRABLE Scarce others list 25c. | 


Howard Burkhart, 117 Roosevelt, Phila. 
20, Penna. 


—— r 


BEAUTIFUL Kodachrome Slide and list, 
2oc. Art Slide Co., S-1, Canton, Ohio. 


FRESH Movie Camera Films. Ambassador, 
479-A Quincy St., Brooklyn, N. Y. 


FREE 1945 Movie Catalog; samples 10c. 
Goodwil Company, Jackson, Tennessee, 


94 MOTORCYCLES, BICYCLES 
& SUPPLIES 


CLYMER’S Motorcycling Manual, Illus- 
_trated, complete information, specifica- 
tions, descriptions, dozens motorcycles, En- 
gines, transmissions, carburetors, cams, 
Spring frames, hydraulic forks, sidecars, 
expert riding instructions. Contains two- 
cycle and power bicycle information. Post- 
paid $2.00. English Motorcycle Service 
Manual. Most popular English makes, 
technically described, illustrations, me- 
chanical features. Postpaid $1.50. America’s 
most complete catalog Motor Books 10c. 
Clymer, 2125 W. Pico, Los Angeles 6, Calif. 


TIRES, Tubes, Wheels, for industrial 

trucks, carts, Wheelbarrows, scooters, 
Midget cars, coaster wagons. Nationally 
known makes, firstline quality. Sizes B" to 
18" o.d. in 2, 4, and 6 ply tires, separate 
inner tubes, heavy duty demountable 
Wheels. Also Caster Forks, straight and 
swivel types. Free illustrated circular and 
Prices. Jahant Co., 626 E. Exchange &t., 
Akron 6, Ohio. 


EE ME malo d EE ccc 
“MODERN Motorcycle Mechanics," man- 

ual, enlarged, revised second edition. 
550 pages, 300 illustrations. The most up- 
to-date and complete motorcycle book pub- 
lished. Covers operation and servicing 
Harley-Davidson, Indian and British 
makes. Available immediately. Price $3.00. 
Nicholson Brothers, Motorcycle Engineers, 
Saskatoon. Canada. 


CLYMER’S Motor Scrapbook. Hundreds 

early motorcycles, automobiles illustrat- 
ed, described. Amusing, fascinating story 
of Floyd Clymer's experiences in motor 
business. Time Magazine called it a 
must." No. 1 and No, 2 entirely different, 
each $1.50. DeLuxe cloth bound edition, 
each $2.50. Clymer, 2125 W. Pico, 
Angeles 6, Calif. 


PROFESSIONAL Midget Hacer, Motor- 

scooter, Midget Car and Midget Motor- 
cycle, Plans, specifications, for all four 
contained in illustrated handbook, 25c, Big 
list used motors, motorscooters, Servicy- 
cles, etc., included free! Mid-West, 2242 
Beaufort, Toledo, Ohio. 


BOOK “Speed—How to Obtain It." Illus- 

trated, instructions, cams, balance, tim- 
Valves, pistons, racing technique. 
World’s greatest speed tuning book. $1.50 
postpaid. Clymer, 2125 W. Pico, Los An- 
geles 6, Calif. 


BUILD America’s lowest priced motor- 

scooter speedster! Complete plans, speci- 
fications, $1.00. Big list used motors, etc., 
included free! Motor supply, Box 1682-C8, 
Toledo, Ohio. 


PLANS? Scale drawings, specifications, 
illustrations for building attractive Mo- 
tor Scooter complete $2.00: plans elec- 
trically driven bicycle $1.50 postpaid. Cly- 
mer, 2125 W. Pico, Los Angeles 6, Calif. 
MOTOR Books. Most complete automobile, 
motorcyele selection in America. Histori- 
cal, technical, racing. Send dime for book 
catalog, Clymer, 2125 W. Pico, Los Angeles 
, Calif. 


EL rum 
PARTS accessories pistons chain Harley 

Davidson Motorcycles. McCann's, P.O. 
Box 114, El Paso, Texas. 


FREE-Advertising for motors, motorscoot- 
ers, etc. Motor Exchange, 562 Prospect 
S. E, Grand Rapids, Michigan. 


08 MUSIC, MUSICAL 
INSTRUMENTS 


PLAY Professional Piano Right Away. New 

patented Play-At-Once sheet music at 
your music counter or send $1.00 for 3 
complete pieces, Agents-Dealers wanted. 
Money-back guarantee. Keyboard Music 
oo B40PS N. Michigan Ave., Chicago 11, 


PIANISTS — Quickly improve technique, 

sightreading, accuracy, memorizing, play- 
ing through Mental-Muscular Coordina- 
tion. Free Booklet. Broadwell Studios, 
Dept. 95I, Covina, California. 


SONG Poems Wanted, for musical settings. 

Send poems for Free Examination. Write 
for Free Instructive Booklet outlining Op- 
portunities. United Music Corporation, 
Salem 12, Indiana. 


LEARN Piano in 5 lessons by ear. Play any 

song—Easiest method known. Amazing 
results—Complete course $2. ABC Piano 
Mund. Dept. S7, Mt. Vernon, N, Y., 
Box 


MELODIES composed for song poems. 
Songs arranged and scored. Prices reas- 

onable. Workmanship guaranteed. Write 

for particulars. Tommy Kilbourne, 

1253, Bakersfield, Calif. 

PLAY Swing Piano! Send 10c for instruc- 
tion bulletin. Christensen Studios, 765 

Kimbal Hall Chicago 4, Ill. 


POPULAR Piano in 12 lessons. Beginners 


or advanced guaranteed. Kelly School, 
1734 30th Ave., San Francisco, Calif. 


AC NAME LISTS 


FLOODS of opportunity Mail from every- 
where. Write, Name Dealer, 424 Hic 
Bldg., San Antonio, Texas. 
B OLD STAMPS WANTED _ 
WHAT have you to offer? A collection? A 
"Shoe Box'' accumulation? Anything in 
stamps. We urgently need them, Spot cash 
paid. Cosmopolitan Stamp Co., 1457 Broad- 
way (Times Square), New York. 


61 PATENT ATTORNEYS | 
INVENTORS: Learn now— without obliga- 
tion—how to protect and sell your in- 


vention. Write for free ‘‘Record of In- 
vention” form and complete instructions 


for making disclosure and establishing date . 


of your invention, We also send our new 


free “Patent Guide for the Inventor," con- . 


taining complete information about patent 
procedure and how to sell inventions; giv- 
ing illustrations of many successful in- 
ventions: over 150 basic mechanical move- 
ments. We assure you prompt, confidential 
service. Delays may be dangerous, Write 


today for your free “Patent Guide” and | 
"Record of Invention'' form, Clarence A. . 


O'Brien & Harvev Jacobson. 
Patent Attornevs, 52B-G Adams Building, 
Washington. D. 


WHAT Should You Invent? Our Free Book 

tells you what today's inventive market 
wants—how to put down, patent, and sell 
your ideas. 
attest to the modern demand for inven- 
tions—our long experience as Registered 
Patent Attorneys wil] help you. Get our 
Free Book, ‘‘How to Protect, 
Bell Your Invention." Also special docu- 
ment free, ''Invention Record' on which 
to sketch and describe your invention. 


Registered | 


Scores of letters in our files | 


Finance and : 


Write today. No obligation. McMorrow & . 


Berman Patent Attorneys, j d. -T, Atlantic 


Building, Washington 4, D. C. ' — 
PATENTS Secured. Two valuable booklets. 

"Patent Protection" and ‘‘When and 
How to Sel] an Invention'', together with 
valuable ''Evidence of Invention" form 


sent free. Write immediately to experienced . 


patent counselors, Victor J, Evans & Co., 
941-J Merlin Bldg., Washington, D. C. 


INVENTORS: Before diselosing your in- 
vention to anyone send for Form ‘‘Evi- 
dence of Conception": "Schedule of Gov- 
ernment and Attorney's Fees'' and instruc- 
tions. Sent free. Lancaster, Allwine & 
Rommel, Registered Patent Attorney, 413 
Bowen Building, Washington 5, D, C, 


"PATENT" Information For Inventor" 


—— NM 


mailed Free On Request, Giving Typical — 
Patent Costs, etc. by Registered Patent At- ' 


torney. Eugene Purdy, 900 F. St., 
ington 4, 


PROTECT your invention through medium 

of my expert personal service. Prelimi- 
nary information without obligaton. Hor- 
ace L. Beall, 902 F Street, N.W. 4, Wash- 
ington, D. C. 


“INVENTOR’S GUIDE" free, 

100 mechanical movements. information 
about patenting. selling inventions. Frank 
B. Ledermann, 154 Nassau St.. New York 7. 


C. A. Snow & Co, 

Washington 1, D. C. Registered Patent 
Attorneys, Established 1875. Literature 
mailed on request. 


PATENT Protection. Write for informa- 

tion. Fees, Record of Invention. 
Randolph &  Beavers, 340-A Columbian 
Bldg., Washington. D. C, 


PATENTS Obtained; selling service, 
. formation, recording forms free, Labiner, 
World Building. New York 7. 


ROBERT Dalev, Registered Patent Attor- 
ney-Engineer, 19 S, LaSalle, Chicago 3, 
Il. Preliminary free consultation. 


C PATENTS 


MANUFACTURERS actually seeking . 
See Invention's advertisement under *'In- 
ventions Wanted." 


63 PERSONAL 


NEW Way To Power: 
Ancient Masters secretly taught: Suc- 
cess principle great leaders used—Carnegie 
Napoleon Firestone. Endless possibilities 
Ideas? Money? Love? Health? Seven Steps 
all should know—truly revolutionary. Write 
Cosmocracy, Box 7-FD, Long Beach, Calif. 
—valuable ‘‘Mystery Message'' Free. 


SEE vour name in front page newspaper 

headlines. Looks real. Startle your 
friends. Announce phoney engagements, 
ttn eir trips, etc. Loads of Fun. 
Send wording desired. Only 50c. Three dif- 
ferent headlines $1.00. Paul Horne, Box 
372M, Back Bay Annex, Boston 17, Mass. 


LEARN Ventriloquism. 3c stamp brings 
particulars. Smith, Dept. 222, 801 Bige- 
low. Peoria, Illinois. 


containing 


S-427 Snow Bldg., | 


Wash- . 


Free + 


in- | 


amazing System 


EMPORT, Import, represent manufactur- 
ers. Deal with South America, Africa, 
China, Europe. War peace-time big busi- 
ness. Uncrowded fields, unlimited oppor- 
tunities, Deposit one dollar for two pod 
tins. Money refunded if unsatisfied. S. 
Benko, 246 Fifth Ave., New York Ti 


MEET New Friends through our Personal | 
Service dedicated to promotion of inter- . 


esting friendships. Discriminating clientele, 
all religious faiths. Established 1935. When 
in New York visit us, Grace Bowes, Ameri- 
can Service 236-PS W. 70th St., New York 
City, N. Y 


DRUNKENNESS Is a disease which re- 


sponds to treatment. Medical skill plus ` 


human sympathy prove successful with 
liquor and drug cases. 60 years experience. 
Write for free booklet. P. S. Nelson, The 
Keeley Institute, Dwight. Ill. 


PSORIASIS Sufferers: Pixacol has brought 

relief when everything else failed. Use 
only as directed. Apply externally, dries 
quickly, convenient, Try regular $1 bottle 
without investing & cent! Write: Pixacol 
Lab.. Box 3583. Cleveland. Ohio. 


NATION'S Leading correspondence 

Find your sweetheart among our 
dreds of fine members. All ages, all re- 
ligions. Confidential, courteous service. 
You are sure to be pleased. Write, Colonial 
Hills, Box 3281-PS, Istrouma, La. 


MAKE New Friends through correspond- 
refined people. State age, Confi- 
. Friendly Correspondence Club, 
Box 187 Highland Park Station, Los An- 
geles 42, Calif. 


MAKE Friends, banish loneliness, through 
this delightfully different, unique, cor- 

respondence circle. cr details free. 

ead Circle, 152-F West 42nd, New 
ork 


GET Acquainted Club—Through social cor- 

respondence thousands yearly meet their 
“ideal”, Write for list of eligibles. Many 
in your State. Simpson, Box 1251, Denver, 
Colorado. 


MAKE new friends thru old reliable club. 

Free book with photos of members. 
Correspondence confidential. Exchange 
Company, 3827-PS Main, Kansas City, Mo. 


club. | 
hun- : 


PSORIASIS. Dry Eczema! Rush name for 


amazing facts, special no risk offer. Car- 
ter-Howell Laboratory. 457 Rehenectady 
Avenue, Dept. M-13, Brooklyn 3, s 


ROMANTIC publication—150 names. ad- 
dresses, descriptions lonely people wish- 

ing correspondence, 25c. Year $1.00. Cupid's 

Magazine, Box 171, McKenzie, Tennessee. 


SELL Herbal Home Remedies and Vita- 

mins. Steady repeat business, Good 
Profits. Details Free. The Delfa CoO., 3960 
Avondale, Chicago 41. 


ATHLETES foot, Corns, Callouses, Per- 
spiring, Aching Burning Feet banished. 

Money back guarantee. 50c Trial Size, M. 

W. Thomrs^n. Box 389, Reno, Nevada. 


ATHLETE'S foot remedy. Guaranteed. 


Recommended by physicians. $1.00 bottle | 


postpaid. Dr. Renz, Rm. 3. 
Bldg., Lake Charles. Louisiana. 


-r 


LONESOME Get acquainted with hundreds 

of members. Confidential free particu- 
lars. Lone Star Club, P.O. Box 923, St. 
Louis, Mo. 


LOSING Hair? Instruction, How to easily 
retain hair for life. Send 25c to, 
Faniola, 1863 Barnes Ave., Bronx, N. Y. C. 


SEEKING New Kdysntüres Rena Pen-Pal 
Journal. Copy, addresses, 10c. Box 2083, 
Dallas, Texas. 


HYPNOTISM. Complete 20 Method Course, 
25c. Western Institute Hypnotism D-16189, 
Palatine, Ill. 


PRETEND visiting New York: 25 cents. 
Fascinating details. Souvenir Free. 
Haller, 436 N.Y. Ave., Brooklyn 25, N.Y. 


REJUVENATION of Men. Also 
without needle. Home treatments, 
Healthhotel, South Whitley, Ind. 


LONESOME? Descriptions and details. 
Members everywhere. 
4255, Portland 8, Oregon. . 


LONELY, Have romance, . companionship 
thru correspondence. Particulars free. 
Pearl Smith, Box 2732, Kansas City 13, Mo. 


SUCCESS—Happiness, Health, Love, Free 


Í—— D —Ó— 


Ave., Jersev Citv, N. 


WHAT'S behind 
"Spiritism! 

New York 25. Ee 

STOP smoking with applied psychology. 


Free information. Blain Melton. Route 
5, Box 286, Danville, Va. 


BUY Vitamins direct. Save. Postcard. Ma- 
toska Products. White Bear Lake, Minn. 


DANIEL Williamson Please advise ad- 
dress, Plans. Whole family misses you. 


"The Ouija Board’’ 
Box 387, Station 


and 
6c. 


Chavanne . 


Diabetes | 


Acme Club, Box 


details. Personnel SEIEN, 5178-4 Summit 


H. | 


64 PHOTO FINISHING 
SENSATIONAL introductory offer! Send 

snapshot or negative, this ad, and 3c. 
We'll send you a beautiful 7" x 5" enlarge- 
ment! Or, Kodak rol] developed with 16 
guaranteed deckled-edge velox fadeproof 
prints or 8 double-size prints,-25c! Special! 
From your negatives, 16 regular-size or 8 
double-size reprints, 25c! Candid Rolls—36 
exp, 35mm developed, vaporated, enlarged 
to 3x4, $1.00! 18 exp, 50c. Reprints, 3x4, 3c 
each. We have new, perfect 35mm film. 
Low prices. Free Mailer, details on re- 
quest. American Studios, Dept. 280, La- 
Crosse, Wis. 


BIGGEST $1.00 value in 35mm finishing 

today. 36 exposure fine grain 314x415 en- 
largements; deckled, embossed margin and 
date. Eighteen exposure 75c; 16 exposure 
splits 55c; 36 exposure reloads 50c. Special: 
return this ad with $2.00 and we will send 
five 36 exposure reloads, Free Mailers. 
exposure rolls in beautiful, deckled con- 
tact finish with embossed wide margin, 
zoc. Mailbag Film Service, Box 5440A. 
Chicago 80, 


BEAUTIFUL double size Pictures 3!5c each, 

from 116 and 120 negatives, 314 x41, from 
all other sizes. All work guaranteed. Over- 
night service. Roll developed and 8 pictures 
30c, Roll 12 pictures 45c. Roll 16 pictures 
60c, Enlargements on double weight por- 
trait paser 5x7—30c, 8x10—50c. Copies 
made from any picture 75c, Pacific Photo 
Service, Box 686, San Francisco, California. 


SATISFACTION or your money back 2 

regular size prints from each good nega- 
tive on 8 exposure roll complete 25 cents or 
8 jumbo size prints complete 30c. The Old 


Reliable. Pioneer Photo Company, Box 
123- PS, Wichita, Kansas. 
OIL coloring photographs can be a fasci- 


nating hobby or profitable wideline for 
those with artistic talent. Learn at home. 
Easy simplified method. Send for free 
booklet. National Photo Coloring School, 
1315 Michigan, Dept. 1722, Chicago 5, Ill. 


ROLL Developed and 8 beautiful enlarge- 

ments 2 to 6 times larger. Deckled Edge 
—High Gloss. Any 8 exposure roll 25c 
coin. 12 ex. 35c 16 ex, 50c—36 ex. $1.00. 
Reprint Enlargements 3c each. Alden 
Photos, 94-4 Astor Station, Boston 23, Mass. 


MONEY. Back Guarantee 16 Sparkling 
doub!e clear Nu-Art prints also 2 Enamel 
Ansh Enlargements. All 25 cents. Rolls or 
Lifetone | Prompt-Careful. Guaranteed. 
etone Photo Co., Dept. 88, Des Moines 
Iowa. 


PN picture an enlargement! 8 spar- 

kling deckle-edge Enlargements and roll 
developed 25c coin; 116 size or smaller: 
enlarge reprints 3c. Enlarge Photo, Box 
791Q. Bostcn, Mass. 


AT Last! Roll Developed, all your snap- 
shots hand-colored as beautiful as most 
actual colored photography 35c. Hand col- 
ored reprints 4c each—12 for 45c. Nationgl 
Photo Art Co., Janesville 27, Wisc. 


2 BEAUTIFUL Hi-Gloss prints each good 
BE and enlarging coupon with each 

6 or 8 exposure roll developed 25c. Owl- 

bobo. Co., Weatherford, Oklahoma. 


PHOTOSTAMPS, picture yourself on post- 

age stamp 1!5c each. Free Samples. Art- 
craft Photo Co., 1600 Coney-Island Ave., 
Brooklyn 30, N. Y. 


CONFIDENTIAL developing. Two prints 
each negative 25c. Reprints 2c, Royal 
Photos, 1718 N. Sixth, Harrisburg, Penna. 


25 REPRINTS 50c: D Studio, 1410- 
S Bond Arve., Rockford, Ill 


Www PLASTICS 


PLASTIC Beginners Attention Attractive 

kit, Plastic sand paper dye and glue, 
Also work sheet giving complete operations 
for making novelties easy simple instruc- 
tive $1.95 Prepaid. Send Money Order, 
Plastic Dves, Station D, P.O. Box 141, 
Los Angeles 7, Calif. 


DYE Kits—For Plastics. 


5 Sparkling Col- 

ors included. Intermixable! Complete col- 

or range—Simple to use. Generous supply 

with instructions—$2.00. Plastic Products 
Co.. Box 384. Massillon, Ohio. 


66 POULTRY & SUPPLIES 


RAISE turkeys the new way, write for free 

information explaining how to make up 
to $3000 00 in your own backvard, address 
National Turkey Institute, Dept. 57, Co- 
himbus, Kansas. 


PRINTING, | 
MULTIGRAPHING, 
MIMEOGRAPHING, ETC. 


OFFICE, Factory forms, Business. Personal 

Stationery printed. Send requirements. 
Quotation, Price List, Samples free. How 
Printing Co., 717-23 Eunice, Webster 
Groves 19, Mo, 


QUALITY Printing 1 color 1000 iw Bond 
Letterheads, Statements $6.85, 634 En- 
velopes $4.50, No. 10 $5.75 Poripaid Re- 
Geo, LaDreau (C), 


mittance with order. 
122215 E. Second, Duluth 5, Minn. 


GT 


Bah 
200 Bl;xll BOND Letterheads $1.25. 200 | 
634 velopes $1.25, estimates on other 
printing. samples. Foster Sign & Printing 
,  -— Cottage Grove Ave., Chicago 
DEO Cae Nameplates in small 
quantities, Business cards—Best quality 
500-$2.50, Fitzco, 49 Ranney, Springfield, 
Mass. l 
HIGRADE Letterheads 82x11 500—$2.95, 
1000—$4.50. Postpaid 10%, Higher West 
of Mississippi. William Jones, Westbury 
Ave., Mineola, New York. 
400 RE a x 81; LETTERHEADS $1.25. Sam- 
ples Free. Same Day lass Mango, 555 
5. 20th, Newark 3. N, 
150 815 x 11 A RRHADS and 150 634 
envelopes $2.00 prepaid. Going, Box 
S-1544, Muskogee, Oklahoma. 


QUALITY Printing At Lowest Cost. Sam- 


ples, pricelist, free. Adams-F, 30 W. 
Washington, Chicago 2 
2,000 PRINTED letterheads, $8.00, Enve- 


lopes $6.25. Psychical Publishers, Rem- 
ington, Indiana. | 
1000 3x4 ATTRACTIVE Shipping Labels 
Ew H. Rizzo, 2051 W. Forest, De- 
roit 6. 


FEEE—Your Personal Stationery. Write 
C. Morgan, 1310!5 Third, Corpus Christi, 
Texas. 
68 PRINTIN G OUTFITS & 
SUPPLIES 


PRINT your own Postal Cards, paper, or 

anything on ‘‘Printomatic Self-feeding 
Rotary Postal Card Stencil Duplicator. 
Only $9.50 with $2.35 worth of supplies, 
Stencils, Ink, etc. Literature Free. Pitts- 
burgh Typewriter Supply, 336-RA Fourth 
Ave., Pittsburgh 22, Pa. 


PRINTING equipment, type and supplies. 

Send stamp for details or dime for com- 

plete illustrated supply book. Kelsey Inc. 
. Meriden, Conn. 


69 PROFITABLE OCCUPATIONS 


ANNOUNCING home study course in com- 

mercial baking. Practical basic training. 
Good field for those with aptitude. Nearlv 
depression proof. Send for free booklet. 
"Opportunities in the Baking Industry 
National Baking School 1315 Michigan 
Aye. Dept. 172-A, Chicago 5, Ill. 


LOCESMITHING-— Profitable Business or 
Hobby! New course teaches you how to 
pick loc 8, fit keys, de-code, masterkey, etc. 
Lasy  self-instruction lessons. Bargain 
price, Free details. Write—Nelson Com- 
pany, Dept, 7-01, Chicago 4. 


$40.00 WEEKLY, Made growing mush- 

rooms, Fresh, Dried. Dominion Patent 
331583, free spawn, North American, 169Y 
Yonge. Toronto. Canada. 


$5000 FROM Half Acre! Growing Ginseng. 

Seed, contract supplied, Particulars 10c. 
Associated Growers, Dept. 12, St. Norbert, 
Manitoba. 


MEN! Women! Get Into Swedish Massage, 

make up to $40-$70 Week! Learn at 
home. Booklet free. College of Swedish 
Massage, Dept. MC-2, Chicago. 


HOMEWOREERS, make, sell, shell novel- 
Beginners samples, instruction, 
: Box 27, Station A, St. 
Petersburg, Fla. 


MUSHROOMS Grown: Boxes, Barrels. In- 
structions 50c. Spawn $1.00. Gordon, 553 
William, Winnipeg, Manitoba. 


COMPLETE Instructions Operating Real- 
estate business $1.00. Waldon, Route 10, 
Minneapolis 16, Minn. 


LET me show vou how to get a better job, 
larger pay check, Write M, Quaresma, 
3-924B Faust Ave., Modesto, Calif. 


70 RADIO, SUPPLIES & | 
|. — INSTRUCTIONS 


BUILT Latest, Improved, Extra-Loud Crys- 

tal Set. Instructions, 20c. Latest Book- 
let: ‘‘All About Crystal Sets,” 45c. Exceed- 
ingly Loud Crystals, Condensers and Other 
Supplies Available. Amorose Radio, Rt. 4, 
Hungary Rd., Richmond, Virginia. 


NOISE Killer. Assemble our interference 

filter and enjoy noiseless radio recep- 
tion. Build and sell them in your neigh- 
borhood. Complete picture plans and in- 
structions postpaid $1.00. Smith Radionice 


Labs., Syosset, N. ¥ 


CRYSTAL Receiver Builders. You can't 

build our circuit in ten minutes but you 
Can have the finest received today by fol- 
lowing our picture plans and instructions 
postpaid Si 00. Smith Radionic Labs., 
Syosset, N. Y. 


BRADEHONES "Brand New” complete 

with headband and tips $3.25, Electric 
Iron Elements $1.25, Large stock radio 
tubes, everything postpaid. Write Bulldog, 
1216 Park Row Bldg., New York. 


PERMANENT magnet dynamic speakers: 

various sizes: limited supply: special 
quantity prices. Tell us your needs. Scien- 
tific Research, 1904 Patterson, Dept, 21, 
Chicago. 


| 
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New Free Catalog is Heady! Radi- 
onic's Catalog No. 26 lists hard-to-get 

radio parts. Al] available for immediate 

shipment. Send today to: Radionic Equip- 

ee frg Dept. "C, 170 Nassau St., New 
Or 


FOXHOLE Radio: Amazing servicemen’s 

Pastime gift, batteryless, tubeless, 
schoolboy thrill, made anywhere, any- 
body. Easy distance-getting instructions. 
$1.00. Gadgets, Box 28, Dept. 407, Jack- 
son Heights, N. Y. 


EXPERIMENTERS’ Dream! Large as- 
sortment, coils, condensers, transform- 
ers, resistors, etc. $25.00 value while they 
last $5.98. Marko Supply, 2924 Logan 
Bivd., Chicago 47, Ill. 


MAKE Simple, tubeless, batteryless, dis- | 


tance-getting crystal radios, crystal and 
illustrated instructions. 25c postpaid. Al- 
len, 8-427, Clinton, Missouri. 


RADIO Service men and experimenters 
send stamp for our giant radio cata- 

logue. Save dollars. uen Radio Co., 

(1000-V), Newark 1, N. 

CRYSTAL Set All Puit Tous to operate 
$8.50. Money order only. A. 

Jr., 21 Nevada Ave., Malden 48, Mass. 


72 RAZOR BLADES 


WIZARD single edge blade stropper can be 

stropped on palm of hand. Get more 
shaves from your blades. Very efficient, 
Send 25c mail. Razor Stropper, 2009 N, 
3rd St. Phil-delphia 22, Pa. 


NEW Discovery Mysto Magic Razor Blade 
Sharpener and 25 Guaranteed Blades 


$1.00 Postpaid. Roy, 3060 N. 29th, Kansas | 


City 2, Kansas. 


100 DOUBLE-EDGE blue surgical steel 

razor blades $1.50 prepaid. Fully guar- 
anteed, St. Moritz Blade Co.. 321 Broad- 
wav, Dept. BC, New York 7. 


13 KEFRIGERATION 
REPAIR, adjust refrigerators. Large, il- 
lustrated manual tells how. Only $1.00 


postpaid. Supreme Publications, 9-5. Ked- 
Zie, Chicago 12, III. 


75 RUBBER STAMPS 


TYPEWRITER Owners! 

chine running smoothly with The Blue- 
bonnet Maintenance Kit. 
Liquid Type Cleaner with applicator. 
speed i rype keen and clean. 2) Roller Re- 
newing fuid with balbriggan applicator, 
Prevents paper slippage, reduces ridging. 
3) Special Typewriter Lubricant with ap- 
plicator. No gumming, no sticking. For a 
limited time all three in sturdy box for 
$1.50 from your stationer or send this ad 
with money order to System Service Co., 
Paterson, New Jersey. Ironclad money back 
guarantee. Thousands of satisfied users. 
Attractive Agents Offer. 


SELF-INKING Pocket Stamps—2 

$1.00; 3 lines $1.25; Dater 50c. Postpaid. 
Circular free. Press, Warm Springs 1, 
Georgia. 


PROMPT Service cushioned indexed, 1 line 
25c, 2—-35c 
craft, 1707 Virginia, Gary, Ind. 


SERVICEMEN'S Kit contains stamp, ink 
Pad, Indelible Ink $1.20. Excello, Box 
500, Shreveport, Louisiana. 


7 SONGWRITERS 


SONG Writer's Attention! The amazing 
demand for phonograph records, acceler- 
ated by more than 300,000 Juke Boxes and 
the Hits accredited them warrants your 
immediate consideration. We are offering 
song-poem writers the rare opportunity of 
having established composers collaborate 
On appealing material received this month. 
Recola Records, Box 9878, Hollywood 28, 

Calif. . 
Send 


POEMS Wanted. To be set to music. 

your song poem today for free examina- 
tion by our s headed by nationally fa- 
mous hit composer of “Dream A Little 
Dream of Me'', Our new 6 step plan is most 
liberal and complete ever offered. Write 
todav for free booklet. Screenland Record- 
ers, Dept. PS, Hollywood 28, Calif 
SONGWRITERS: Collaborate with nation- 

ally famous composer of ‘‘Boots and Sad- 
dles''. Send poems for free examination. 
Get Free instructive booklet. Hollywood 
Harmony House, 126 5. La Brea, Studio 

L-6. Los Angeles, California. 


SONGWRITERS. Songs Published Month- 


ly. Advance Royalty. Send your songs or 
ems today for our exciting offer. Free 


k on songwriting. Hollywood Tune- | 


smiths, Dept. 10-F-C, 7024 Melrose Ave., 
Hollywood; Calif. 


SONG Poems Wanted, for musical settings. 

Send poems for Free Examination. 
Write for Free Instructive Booklet outlin- 
ing Opportunities. United Music Corpora- 
tion, Salem 18. Indiana. 


SONG writers: Melodies supplied without 

charge by recognized Hollywood com- 
posers. Lead sheets and records furnished. 
Cinema Song Company, Box B-26, Beverly 
Hills, California. 


| GUINTO LUGISD G — I4 


(O) Ingram, | 


Keep your ma- | 
Contains 1) | 


lines | 


3—50c Guaranteed. Stamp- 


SONGWRITERS—Before sending mue 
poems anywhere, get the facts in our 
free booklet ‘Getting Ahead In Song- 


writing". Write today. Song Service, 331-J 
West 46th, New York. 


NEW songs and lyrics wanted for popular 

radio program and professional promo- 
tion. Free examination. Transradio Music 
Inc., Department P.S., 1650 Broadway, 
New York (affiliate of B.M.I.) 


| POEMS Wanted! I'll compose special mu- 


sic, Send poem for expert examination, 
Free Rhyming dictionary. Eliot Wright, 
Box 3861-Y, Portland, Oregon. 


POEMS Wanted to be set to music, Free 

examination. Send poems. McNeil, Mas- 
ter of Music, 510-PS S, Alexandria, Los 
Angeles, California, 


SONGWRITERS—Send Poem For Immedi- 

ate Examination and Free Rhyming 
Dictionary. Richard Brothers, 46 Woods 
Building, Chicago. 


SONGWRITERS—Send Poems for immedi- 
ate examination and Free Book, ''Your 

Future in Songwriting”. Radio City Music 

Academy, 1674 Broadway, New York 19. 


POEMS Wanted for Musical] Setting. Send 
poem for immediate consideration. Five 

niar Music Masters, 646 Beacon Building, 
oston. 


SONGWRITERS: Publishing Agreement 
free. Mid-West Music Press, 4737 Broad- 
way, Chicago 40. _ 


SONGWRITERS: Send poem for examina- 
tion, Free Rhyming Dictionary. Eliot 
Wright, Box 3861-Y, Portland, Oregon. 


WANTED! Lyrics, melodies for songs. We 
arrange, publish, sell Superior Song 
Studios, Passaic, N. J 


7:8 SPORTING GOODS, GUNS, 
FISHING TACKLE, ARCHERY 


LIFE Belts & Rubber Boats—(Dual Life 
Preserver Belts) (Seconds). Ideal for 
Sportsmen. Uses Sparklet Cartridges or 
inflate by mouth. Without Cartridges, new, 
$2.98. Used $.98. Mae West Life Vests, 
used, repairable, with repair kit $2.95. 
New $14.95. Collapsible rubber boats, Write 
tor circular. Karl Ort, Dept. PS-2, York, 
a 


WANTED--Any make, size, age or condi- 

tion, outboard motors, fishing tackle, hip 
boots, Waders, binoculars, guns, ammuni- 
tion, tents traps or any other outdoor 
sports equipment. No foolin, write your 
own price. Outdoor Directory, Box 707, 
Marion, Indiana. 


SWIMMERS. Bathers, Duck Hunters. Navy 

Lifebelts, Used Condition, Big, Strong, 
Durable, Light. Inflates by Mouth. Great 
for Water Sport, Surf, Floating. Fun for 
all Ages, Pop, Mom, Kiddies. $2.50 each. 
Money Order. Agents Welcome.  Belt- 
Floats, 16 W. 46th St., N. Y. C. 


BOWS-Arrows for  Recreation-Hunting- 
Fishing. Beautiful Archery instruction 
book. 70 pages, 50 illustrations. only 50c. 
Illustrated catalogue Free, Archery Sales- 
Service, 617 South State. Chicago. 


SPORTSMAN (H&R) 22 cal. 6" Target Pis- 

tols; 9 shot; double action; blued: (Brand 
new)—£31. 25. Holsters, Belts, Telescopes, 
Knives etc, Stamp for folders, Nassau Sales 
Co., Flora] Park, N. Y. (Dept. P) 


USED Guns, Binoculars. bought, traded, 

sold, Ammunition bought. Highest Cash 
Prices Paid. Stoeger Arms Corp.. 507 Fifth 
Ave. New York, N. Y. 


"AMMUNITION'' Available to Qualified 
Purchasers. List 10c, Rudolph's, Atchi- 
son, Kansas. 


10 BASS Flies $1.00, Free Fly List. Frank 


Hudson, Box 1162, St. Petersburg, 
Florida. 
SEND 10c for list 100 used guns. Fray- 
seths. Wilmar, Minnesota. 
80 STAMP COLLECTING 


ZOWIE-E-E! A Barrel of Fun for only a 

Dime! 500 United States—Absolutely un- 
picked and unsorted— just as received from 
church missions. Many varieties, including 
large commemoratives airmails, high de- 
nominations up to $5.00! Stampdom's big- 
gest package of fun—and you might find 
something really valuable!! Price only 10c 
to serious approval service applicants. 
Money back if not delighted. Illustrated 
bargain lists with each order. Mystic 
Stamp Company, Department 55, Camden, 
New York, 


WOW! $10.00 Worth of Fun—Only 10c! 

500 foreign stamps, unsorted and un- 
picked, just as received from church mis- 
sions, other sources. Africa, So. America, 
Australia, China, Philippines, Dutch Indies, 
and other countries. Includes few com- 
memoratives, airmails, and stamps cata- 
loging up to 25c or more each! Biggest 
value in stampdom—and you might find 
something really valuable! Price only 10c 
to serious approval applicants! Money back 
if not delighted. Jamestown Stamp Co., 
Dept. 5, Jamestown, New York, 


ROCK of Gibraltar Packet Free. A nice 

collection of stamps from Gibraltar, the 
mightiest fortress in the world—also New 
Zealand Centennial—British opora = 
French Colonials—Early British Colonial— 
West Indies—South American and War 
stamps plus sample copy Philatopic Month- 
ly Magazine, Send only 5c for postage. 
Empire Stamp Company, Dept. PR, To- 
ronto 5, Canada, 


TRIANGLES — Iceland — Uganda — Given! 
Packet includes two jungle triangles, 
queer "amputated" triangle, Tanganyika, 
Polynesia head hunter, starving ‘‘war 
slaves", antique Queensland, odd issues 
showing first Bolivian stamp (seventy years 
old), Airmail, Stork, Elephant, Tusks, etc., 
All Given with approvals to serious appli- 
cants for 3c postage. Morton Thurman, 
897-D Bryant Ave. New York 59, N. Y. 


FREE—Pick 25c worth of stamps from our 

first U.S. Approval Selection . . . Ap- 
proximately 100 stamps to choose from 
.. . Excellent value . . . No obligation to 
buy. Lists illustrating the most popular 
U.S. stamps—at prices you can afford— 
wil be included. Don't miss this oppor- 
tunity! Write today. S. D. Engel Co., 
38 Park Row, New York City. 


DESIRABLE New Falkland Island Depend- 
ency Stamp. MacArthur stamp from 
Australia, Abyssinian Wild Elephant issue, 
plus host of others from New Caledonia, 
Indo-China. Russia, Cuba, Wallis & 
Futuna, Dutch Indies, China, Philippines. 
etc., only 5c to approval applicants. Big 
Dime Packet List free! Methuen Stamp 
Service, Inc.. Dept. 46. Lawrence, Mass. 


POSITIVELY Greatest Free Offer—Latest 
Scott’s International $5.00 Stamp Album 
—covering entire World, contains 36,000 
illustrated, descriptive spaces; Scott's 1945 
Standard $5.00 Catalogues ‘‘Philately’s 
Encyclopedia''—absolutely Free to appli- 
cants for Foreign Approvals becoming cus- 
tomers. Plymouth, Bell California. 


FREE! Leeward Is. Cayman Is., Turks 

and Caicos plus 60 different mint Geo. 
VI Coronation poster stamps, to approval 
service applicants sending 3c postage. Tat- 
ham Stampco., Springfield 50, Mass. 


EXTRAORDINARY Value over 250 Assort- 
ed U. S. includes 18th Century, Com- 
memoratives, Hivalues Famous Americans, 
Flags plus 25 different Beautiful Airmails 
all $1.00, Don't delay. Limited, Esquire 
damp 154 Nassau St. Dept. S, New 
ork T. 


nc ccs cree ————————— 


WORLD'S Largest Diamond And Triangle | 


Stamps, Free Stamp Magazine, Stamps 
from Fighting Free French. 20 stamps 
from 20 different Countries. Pictorials. 
Airmails. Big Bargain 5c with approvals. 


Capital Stamps, Dept. 10, Little Rock, Ark. | 


GENEROUS Offer: Over 100 different with 

Mongolia, Siberia, Southern Rhodesia, 
Ceylon, Will Rogers, other Africa, Latin 
America, Asia, etc. All only 10c to approval 
applicants. H. Boyd. Box 6081, W. Ashe- 


Ville, N, C. 
FREE—Tannou Touva ''Teddybear'' Tri- 
angle, Reunion, Uganda. Tanganyika, 
old American Colony; including ‘‘Stork’’ 
stamp, War Refugees, others, all Free 


With approvals for 3c postage, Dominion 
Stamp Co., Arlington, Va. 


$1.00 (Cat. Price) for 1c! Two mint U.S.A. 
cat. 20c; ‘queer countries" packet (Dji- 
bouti, Manchuria, etc.); scarce set Russia, 
cat. 75c. Everything for only one cent to 
approval applicants!  Crarcelon Stamp 
Company, Box 418, Calais, Maine. 
SUPER Special—Choice African Packet 50 
ali Different. A Galaxy of Scenes Show- 
ing Lions. Tigers, Native Chiefs and 
Jungle Villages. All for 10c to serious Ap- 
proval applicants. Detroit Postage Stamp 
Co., Detroit 21, Mich. 
35 DIFFERENT Leeward Islands, Iceland, 
Thailand, Djibouti (De Gaulle), Old 
American Colony, Canada, with wild ani- 
mals, fish, Asia, Africa, etc.—all only 5c 
with approvals. Brown, 1139 S. 
Newark, N. J, 


SMORY Mountain commemorative sheet, 
largest U. S, stamp issued, and 33 U, 8. 
including commemoratives, airmail reve- 
nues, etc, Catalogs 75c-—To approval appli- 
cants for 5c, Curhan Stamp Company, 
Dept. C. Gloucester. Mass. — č ^ — 
SPECIAL-——Airmails—19 different, includ- 
ing Zeppelin, Triangles, Latin America, 
etc. 5c with approvals. Continental Stamp 
Bo. OX 606, Dept, C, New Rochelle, New 
IE. 


118 DIFFERENT stamps including com- 

memoratives, charities, airmail, sets, etc. 
Only 3c to approval buyers, We buy collec- 
tions. Badger Stamp Co., Milwaukee 3, 
Wisconsin. 


55b DIFFERENT United States 5c with 


Approvals, Bookman, Box 145-P, Maple- 
wood, N. J. 


Orange, | 


SCARCE 1880 U, S.—Hussey Local Carrier 

Stamp listed at 15c, Also Costarica No. 
65 listed at 40c. Both sent free to approval 
buyers sending 3c postage, Pladon Stamps. 
1717-S Idaho. Toledo 5, Ohio. 


FINE Approvals, freshly mounted. Fast, 
personal service, Tell me what countries 
you prefer and I'll send their stamps. 
ilton Skinner, 345 East Ocean, Long 
Beach 2, Calif. 


31 DIFFERENT with George Washington 

Stamps from Brazil and Ecuador; Pirate 
Island; Victory issue; Medical set; others 
—gl 4c with approvals. Grayson Stamps, 
Sherman, Texas. 


PREE—Liberia ''Vulture'' Triangle, ''Earth- 

quake” Airmail, Thailand, Tunisia, Vic- 
toria, Africa, others— with approvals for 
3c postage. Renfro, Box 441-P, Redondo 
Beach, California. - 


FREE—Canadian Sets, Royal Visit, George 

VI, George V. Coronation, Jubilee, oth- 
ers, to approval applicants, Ensign. Box 
118-P, So. Orange. N. J. 


BRITISH Empire! 55 Different including 

Batum, Burma, Cyprus, Gwalior, Tas- 
mania. 5c to Approval Buyers. Lyman, 97 
Nassau St., New York 7. 


COMPLETE ''United States" catalog with 

1000 illustrations! Send 10c for mailing. 
Harris & Co., 99 Transit Bldg., Boston, 
Mass. 


COLORFUL | interesting clean stamps. 

Portraits landscapes history, Good Pre- 
mium. John Stamp Co., Box 2612, Detroit 
31, Mich. 


19TH Century U. 8, Commems., Civil War 

Revenues, Battleships. $5, $10 Stamps 
Free to U. S. Approval Applicants. Metro- 
politan Stamps, 198-G Broadway, New York. 


SPECIAL! Curacao Airpost, Central Amer- 

ican Airmails, British Honduras, Ba- 
hamas, and others. 10c with approvals. 
Rockmore, 363 N, Y. Ave., Brooklyn, N. Y. 


U. S. including 30c Airmail, Foreign in- 
cluding 1825 Cover; $2.00 Value—10c. 
Approvals. Omar, 100 Irvin, Hagerstown, 


T_T! 
DEALER'S Wholesale Catalog. Postage 3c. 

Franksco, 5031 Queensberry, Baltimore, 
Maryland. 


AME ts 

100 MIXED Foreign, United States illus- 
trated catalogue 10c. Kleinman, Jenkin- 

town, Pa. BR 


FREE! Complete Balkan aviation set with 
approvals. Beaman,  Glenburnie 10, 
Maryland. 


SCARCE Medellin Midget stamp free with 


approvals. Seminole, Glen Burnie, 10, 


Maryland. 


POUND Bag unpicked stamp mixture con- 
taining thousands $1.00. Longacre Shop, 
100-C W. 42nd, New York City. 


TRANSJORDANIA plus 250 different, 15c. 
pi sia Best, Box 139, Bangor, 
aine. 


50 VARIETIES Foreign including 
Swastika 3c approvals, Rex, 39 
stone, Bangor, Maine. 


LOOXE-Look, Grabpackets, 15c each, 2 for 
ie E. Sturk, 104 Academy St., Bath, 
aine. 


100 NAMES of Stamp collectors 25c. 
Stamporium, 2660-PS, Rochester, De- 
troit 6, Michigan. 


SPAIN—Five large airmails. Send 10c, Ap- 
epee Buchanan, 307 E. 23rd, New 
or i 


VIVE La France! 300 diferent France, 
only $9.00: W. L. Bedard, 3420 Mont- 
clair, Detroit 14, Michigan. | 
FREE! Approval applicants select 10c 
worth Free—Your choice, Excel Stamp 
Service, Box 1315, Chicago 90. 


FINE foreign approvals for International 
Junior Albums. Vogel, 5174 Lakeshore, 

Port Huron, Michigan. 

55 DIFFERENT United States—b5c. Ap- 
pera Utechts, 1143D N., Keeler, Chi- 

cago 51. 


FREE!!! British Empire Facket. Postage 
oe Williams, 601 Archerbldg, Baycity, 
ich. 


FREE! Pony Express set (facsimiles). 
Postage 3c. Roberts, 401 Shearerbldg., 
Baycity, Mich. 


FREE! Western Hemisphere Packet. Post- 
age 3c. Owens, 801 Welshbldg., Baycity, 

Mich. 

OLD scarce U.S. Seconds. Approvals. 
Slightly defective, bargain prices. Herrn- 

felds, 551 Clinton, Newark 8, N. J. 

LIBERIA-—Six Different Triangles 20c ap- 
provals. Dudley Hoskins, Gonzales, 

Texas. 

15 ECUADOR, 3c. Approvals. Super Stamp 

a ED, 2 S. Madison, Greencastle, In- 
iana. 


Chinese 
Black- 


UNITED STATES, Canada, Newfoundland 
Approvals Recent British Colony Sets. 
Dan Hayden, Box 703, Bloomington, Ill. 


EXOTIC Pitcairn Islands! Gorgeous Ton- 
ga, Bicolor Ascensions—3c with ap- 
provals! Saxon, Valley Stream, N, Y. 


U. S Foreign approvals wide selections. 
po so 2204 N L. Fort Smith, Ar- 
ansas. 


i00 WORLD Famous Stamps. 28c to stamp 

collectors United. 716 Weiblen Pl. New 
Orleans, La. i 
STRANGE Packet, 2,000 different-—Free. 

3c, Imperial Stamp Co. Greenwood, 
Arkansas. iate 
BRAZIL Diamond Shaped Set 10c with 

approvals, Vargo Stamps, Racine, Wis- 
consin. 


WORLDWIDE Packet! 3c with Approvals, 
Rhode, 139 Windsor, Reading, Pa. 


PENNY Approvals by Country. M. H, 
Hoerning, 102, Farmington, Ark. 


MEXICO—500 mixed $1.00; 1,000 $1.95, 
Biehl, Apdo. 2887, Mexico, D. F. 


400 MIXED Foreign 15c; Approvals Bar- 
gains. Valentini, 10108-48, Corona, N. Y. 


82 TATTOOING SUPPLIES 


TATTOO Outfits. inks, designs. Write 
nid. Zeis Studio, 728 Leslie, Rockford, 
Ilinois. 


83 TAXIDERMY 


BFORTSMEN—Ten animal skins yourself, 

Indian style. Make fine buckskins, robes, 
furs, etc, Simple, easy, no equipment 
needed. Instructions, $1.00. L. Wickizer, 
Dept. 6, Johnson City, N. Y. 


B4 TOBACCO—PIPES 


CIGARETTES. Buy them by the carton. 
Details 25c, Box 294, Herkimer, N, Y. 


85 TREES, SHRUBS, ROOTS, 
HERBS 


HEALTH Seekers’ most ailments may be 

overcome Herbal Treatment, but first 
must know Your Ailment thru your doctor 
or come to our clinic for an examination, 
Dr. Chirila’s Naturopathic Clinic, 706 E. 
Jackson Blvd., Elkhart, Ind. 


FLORIDA Royal Palm seeds, ten for $1.00. 
Micol, Box 532, Miami Springs, Fla. 


87 WANTED MISCELLANEOUS 


IP you want to Swap Buy or Sei. anything, 
send $1 for The National Swappers 
Guide. It’s chock full of Swappers Sellers 
and Buyers from coast to coast and op- 
portunities to Swap Buy and Sell anything 
under the sun. National Swappers Guide, 
610 St. Joseph, Evansville, 12, Indiana. 


WANTED Mercury (Quicksilver) We Pay 
$1.00 per pound. Western Metal Co., 
Bloomington, IIl. 


N WATCHES 


WATCH and clock TOPA TINE Epa ge 
practical course in modern horology. 66 


illustrated self-instruction lessons, Just 
out! Low price. Information Free. Write 
aoe Company, Dept, 8-01-2, Chi- 
Cago 4. 


WATCH and clock repairing increasing, 

complete home study course with draw- 
ings and pictures. Information free. 
Houston Chronomatic and Watch Co., 
P.O. Box 5367B Houston 12, Texas. 


WATCH construction, repair, adjustment. 

“Practical Course," illustrated $2.75. 
Modern Technical Book Co., 55 West 42nd 
St., New York 18, 


88 WELDING, SOLDERING 


SUPER Welder—For home, farm, factory. 
Makes even beginner an expert. Im- 
proved on type used by Navy. Fully 
equipped with Metalic Arc and Flame 
Torch Handles, Carbons, Rods, Fluxes, 
Mask, etc. Complete directions. Operates 
AC-DC, 110 Volts. No extra wiring 
needed. Guaranteed. $19.95. Save 2% send 
check with order, Super Welder Mfg. Co., 
Dept. BN, 23 E, 20 St., New York. 


NEW Model electric welder 110 volt AC- 
DC; wil weid all metals; easy to use, 
full directions. Complete with power unit, 
flame and metallic arc attachments, car- 
bons, fluxes, rods, mask; all for $19.95— 
Used by the Navy. Magic Welder Mfg. Co., 
239-PS-7 Canal St.. New York City. 


WELDING, Soldering 1/16" to 3/32" AC- 

DC Rods. General Purpose. 175 Assorted 
or One Size $1.98 Postpaid. Six !4" Car- 
bons (State AC or DC) $1.00. Satisfaction 
Guaranteed. Littl Welder Co., Detroit 


23P, Migh. 


NOW! Build money-making welding busi- 

ness. Get established. Examples ex- 
plained. Particulars free. R. Hale, 57 Post 
St., San Francisco 4. 


SLIGHTLY used Arc Welders. Recom- 
mended by R. E, A, Guaranteed. Forney 
Mfg. Company, Ft. Collins, Colorado. 


SERVICEMENS GI BELTS 


Of heavy canvas 
webbing, Ad- 
justable in size 
with snapon 
buekle, Eyelets 
all around. 
Used, but guar- 
anteed, 


aiai- 086 


U. S. GOV'T 
BOLO KNIFE 


Army Bando- 
Yby leers of heavy 
a khaki, Used 
' by hunters, 


use, 


boy scouts, 
etc, Slightly 


use p ee i di 
serviceable. 49c 
A129-11 POCKET, EA. 
han CATHODE RAY 
; TUBES 


| 2 pounds. 
SHEATH 


PURCHASED 
FROM U. S. GOV'T 


radar, electronics, etc. 


experimenters 
Slightly used by Gov" t for test work. Guaranteed 


For 


perfect. Each tube tested before shipment, 
tubes are standard Nos. 5BPi or 5BP4 with 5 inch 
screen. Specify number wanted when 5.060 


List of other tubes on request. 
Pr ust $42.0 
exp. collect... ..... e. B8 Ro R76 RA 


COMB. AIR PILLOW and LIFE BELT 


Every outdoorsman, hiker, camper, boy scout, 
Shas t should have one. Made of air tight, water- 

i - , proof khaki 10 x 
40 inches when 
deflated. Swim- 
mers, boatsmen, 
etc., use them asa 
life belt. Quickly 
inflated or de- 
flated. Folds com- 
pactlv. Used, but 


These 


CARRYALL SHOULDER 
BAGS 


Original gas mask 
^" bag. Altered into a 
napay carry-all 
shoulder bag. Of 
heavy duty khaki 


PYRAMID 
ARMY 
TENTS 

Big 16x16 foot 


Pyramid type 
army tents, Just 


Extra heavy Bolo Knife ideal for home, farm or jungle 
Blade of government formula. 
Walnut riveted handle, 314 inch hilt. 1012? inch blade. 

You'll find hundreds of uses for a Bolo Knife—makes a 
grand gift for a serviceman. 
A112—WITH ARMY a 


ARMY MESS KITS 


Regulation 

mess kits. 
Ideal for camp- 
ers, boy scouts, 


used but guar- 
anteed perfect. 


A116— 
EACH 


rach 696 


S T A 


Cutlery steel. 


Weight 


" & * 9» BOR SE 9? ee PF " B o T 


A212—LEATHER SHEATH, EXTRA..........$51. so 


parts, 


lugs, 
coils, 


densors, 


RADIO TEST METERS 


The buy of a 
lifetime for 
radio repair 
and test men. 
All brand 
new. All guar- 
anteed, Lot 
includes volt- 
meters, m- 
etc., 


Westinghouse, ete. Substantial 
discounts, Write for list of scale 
ranges, sizes and price. Act now. 
Quantities are limited. 


. WRITE FOR PRICES 


Gog 


etc, Slightly | 


vas, Used, 


A “gold mine” 
for the radio 
serviceman. 
Hundreds 
valuable radio 
including 
rivets, soldering 
sockets, 
resistors, 
trimming con- 
etc. 


A130R—7 LBS. 


579 


u. s. AVIA. 
GOGGLES 


U. S. Aviators 


oversize design 
with sponge 


rubber shock 


SURPLUS BARGAINS 


SENSATIONAL VALUES 
FOR QUICK LIQUIDATION 


U. S. GOV'T CANTEENS 


USED U. S. 


of 


sists of 


AS19-27 
PIECES 


Regular U. S. Gov't 
canteens. 
cap chained to body Slightly 


used, 


LENS and 


For experimental work in optics. Con- 


b è & ë ë 


í issue 
Plastic screw top 


=. = g a © b ag au a 


| rst 18-PLASTIC BODY 
Each..... ka 69c 
A119-Canteen covers, 
Each .... ` .35c 
A120-Canteen cups, ea.. 25c 


GOV'T PUP TENTS 


Regulation army pup tents of durable brown can- 
but in good condition. 
ers, outdoorsmen, boy scouts, ete 


Fine for camp- 


A100—TENT ONLY, 
EACH... $4.95 


A101-Ropes, wood- 
en poles and stakes 
for above. Per set 
axe tee ay $1.00 


PRISM ASSORT. 


27 precision ground and 


polished prisms and lens elements in 
assorted diameters and focal lengths. 
| Big variety, positives, negatives, etc. 
Actual value over $100.00 


$7.95 


*» à&á 4 & bh à oa m 


TANK CORPS | RADIO HEADPHONES 


Extremely sen- 
sitive with 
4000 ohms re- 
sistance. Brand 
new and full 
Fuaranteed. 
With moisture- 
proof cord and 
phone plug. <A 
splendid value 
for the radio 
serviceman and 
experimenter. 


A106—PAIR 


$9.95 


Big Trans 
ete. 


polish. 
ASST. 


PLASTICS 


LUCITE AND PLEXIGLASS 
In sheet form. 
rent. 
asy to work and 


Good workable sizes, 
For costume jewelrv, 


A280—5 LB. $ 


E = TTE linin = Curved 
B conned panies oes | ine tae E | lenses, elastic | CATALAN—ASST. COLORS 
à hy aA ; ! — ead band. Fine - 
] P nime e oss eae ee tais | for industrial users, motorcyclists, ete. | naan US snarer nigel ey par 
rier for school- reconditioned Slightly used but guaranteed perfect, | nished in assorted colors, shapes 
". books, lunches and and guaranteed, No. A159— SE 95 and lengths. 
. duffle of all kinds. Write forprices, PER PAIR......-.-.nn ace A281—5 LB. | a 
ata Grand for boy scant Forli QU . 
hikers, etc, Slightly used and soilec 
but guaranteed serviceable. ORDER DIREC T FROM THIS AD CAVALRY SPURS 
A506— Values galore! Hundreds of hard-to-find items for home, shon Genuine wishbone 


EAE DIC 


MILITARY SLIDE RULE 


Specially a Ey for Army use, 
Measures 2 x 18 x 34 inches. Cali- 
brated in yards and meters. Revers- 


ible sliding segments. : 9 8c | 


Orig. value $20.00. 
A121-EACH ONLY.. 
AUGUST, 1945 


and outdoors. Make remittances by money-order, bank draft 
or personal check, Send 25° % deposit on C.O.D. orders. No 
C.O.D.'s on orders for less than $5.00. Include sufficient 
postage on parcel-post orders—any overage will be promptly 
refunded. 411 quotations F.O.B. Chicago. Used items and 
materials are guaranteed serviceable and as described. 
money back if not more than satisfied. 


| BIG ILLUSTRATED CATALOG FREE 


) Dept. PS8 
| 509 So. State St. 
| | CHICAGO 5, ILL. 


Your 


Buy War Savings Bonds and Stamps regularly. 


tvpe cavalry spurs. 
Nickeled brass, 
A102, Pair... .98e 


A103 i Spur strapa 
per set o 
four....... 50c 


LSS E QU, mms eee 
MOSQUITO TENTS 


Of marquisette 
| with taped seams. 
Metal rods and 
bars included. 
cot or 

Brand 


TS ME " 


YANKEE €LIPPER 


( oe along with the wind to get you X 
A there faster, that’s your modern Clipper CEN. , 
Ship —Taylorcraft. After your first flight you'll a 

know a new 'Craft is the plane you want to own. i P 


You'll be pleased at the ease with which it han- 
dles. You'll like the real comfort you'll enjoy while 
fiying. For these new ‘Crafts are roomier, more 
luxurious than ever before. Visibility 1s greater too 
—thanks to new design. 


laylorcraft's always-superior stability — which 
means safety—has been still further increased in 
the new ‘Crafts, which also offer greater speed and 
finer all-around performance. 


And—hold on to your assist straps—prices will 
be so remarkably low that private flying can be within 
the reach of many thousands whe used to think of it 
as an unreachable luxury. 


Whether you're private pilot, student pilot or no 
pilot yet—whether you're airport operator, dis- 
tributor or dealer—keep your sights on Taylorcraft 
for the finest light planes ever produced .. . Taylor- 
craft—"the ship with the built-in tailwind”. 


Coming your way—soon! 


TAYLORCRAFT AVIATION CORPORATION * ALLIANCE, OHIO 


4A8P Buy War Savings Bonds and Stamps regularly. POPULAR SCIENCE 


This article discusses a 
controversial question. 
The editors will welcome 
expressions of opinion 
ad from readers, whether in 
agreement or disagree- 
ment with the views ex- 


pressed by Major Eliot. 
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Should We 
S THE JAPS? 


MAJOR GEORGE FIELDING ELIOT, 
NOTED MILITARY COMMENTATOR, 


If the Japs retaliate, we 


we better ae ASKS AMERICANS TO FACE FACTS 


gas than they. We can bomb 


their gas-producing plants HIS writer is convinced that the time has come to use poison gas as 
and communications. We are 


ahead of them technically. 


a weapon against Japanese troops in the field. 
The consensus among military thinkers is that gas would save American 
lives. It has not been used because of world-wide public revulsion against 
this form of invisible death ever since it was introduced in World War I. 
I’m not recommending that gas be used against Japanese civilians. The 
deliberate killing of civilians, by whatever means, would be shocking to 
our consciences. In the course of destruction of military targets by air 
attacks, a good many civilians do get killed or wounded, but the purpose 
of the attack is to destroy the military target, and not to kill civilians, 


There isn’t any international agreement to 
which we are a party which bars us from using 
poison gas. The last attempt at such an agree- 
ment was made at Geneva in 1926, as a part 
of the disarmament discussions. It was called 
the Geneva Gas Protocol. But the U. S. Senate 
refused to ratify it. Nor did Japan ratify it. So 
we’re clear on that point. 

All Japanese hopes now are centered on the 
price they can make us pay for victory. They 
have no hope of regaining the offensive. Their 
sea and airpower have been so reduced as to be 
of little more than nuisance value. But they 
have a strong army, composed of tough, hard- 
bitten soldiers who know how to die; and they 
have a defensible terrain which gives every 
opportunity for stubborn yard-by-yard defense. 
Few parts of Japan are far from mountains or 
really distant from the sea. Their foot soldiers 
and their terrain are the two main factors in 
their defensive armory. So their strategy is 
simple: Come and get us, and see what it will 
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Searing tongues of flame left this heap of smoldering Japanese bodies around a pillbox in a Manila street. 


TU aes 


cost you! It is the only strategy that is possible 


under the circumstances. 

The Japanese, in other words, have lost the 
war but must yet be made to admit it. Doing 
this may cost tens or hundreds of thousands of 
American lives, and infinite suffering from 
wounds and permanent disablements, if we have 
to take Japan yard by yard as we have taken 
Iwo and Okinawa. Iwo consists of only about 
eight square miles, but it took us 26 days to 
conquer that tiny island, and 4,189 Americans 
gave their lives and 15,308 were wounded in 
the process. 

Under these conditions, we must certainly 
ask ourselves whether it is not time to consider 
once more, and very carefully, the use of chemi- 
cal agents to end this war. 

For some reason that I cannot comprehend, 
the use of gas in warfare seems to shock the 
average mind. We accept the use of incendiary 
agents against Japanese cities, though we must 
be perfectly aware of the extent and nature of 
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Shattering shell bursts ended the resistance of these enemy soldiers who held up advancing Marines on Guam. 


the casualties thus caused. We accept the use 
of high explosives in all forms. We accept the 
motion pictures that show us flame-throwing 
tanks going into the attack on Japanese posi- 
tions. But we shudder if anybody says “gas.” 

Apparently, it is more bumane to kill people 
with third-degree burns, or by smashing their 
bodies by shellfire, than it is to asphyxiate them; 
apparently it is morally all right to burn them 
up with flame, but wrong to sear their hides with 
mustard gas. I don't know why, but that’s the 
way many people feel about it. 

Let’s translate this, however, into terms of 
American lives and see how it looks. Let’s take 
a test case: Okinawa. This island is only 67 
miles long and has a maximum width of only 
10 miles. But conquering it took nearly three 
months and 45,029 casualties, because we had 
to root out the Japanese from a terrain deeply 
indented by valleys and gullies, pock-marked 
with caves, and further protected by all sorts 
of artificial defenses, including deep shelters, 
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trenches, and covered lines of communication. 

We brought to bear against these Japanese 
defenses the heaviest sort of concentrated fire — 
by aerial bombardment, naval gunfire, artillery, 
machine guns, and mortars. We proved once 
more what every soldier knows: you can't shoot 
well-dug-in infantry out of positions. You have 
to go in and drive them out with bayonet, rifle, 
and grenade. You get a lot of your own infantry 
killed doing this. 

This sort of terrain prevails over most of the 
Japanese islands. Japan proper has an area of 
147,889 square miles, and is traversed by lofty 
ranges, with summits separated by low passes 
and valleys. The Japanese, 1n defending Okinawa 
to the last, were in effect saying to the American 
people: Look at what one little island 1s costing 
you! Are you going to pay a proportionate price 
for the whole of Japan, piece by piece? 

The problem will be much the same. We can 
isolate one piece of Japan after another. We 
can knock out the Japanese guns and tanks. 
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We can shoot their planes out of the air. But 
we still will have to go in and dig out their 
infantry — and pay the price. 

Would gas help us do this job? Would it 
reduce American casualties appreciably? There 
can be very little doubt that it would do so. 
Persistent gases are heavier than air. They sink 
into valleys, caves, and deep shelters. They 
reach men in positions that are perfectly pro- 
tected from the blast of high-explosive shells. 
They are especially adapted for just the type of 
warfare with which the Japanese are now con- 
fronting us. 

Gas is no more the perfect weapon than high 
explosives or fire. It has limitations, just as all 
weapons have. It will not win the war by itself. 


But it will enable us to win it at far less cost 
in time and casualties. 

If we use gas, of course, the Japanese will use 
it, too. But the Japanese are far less technically 
and industrially prepared to use gas than we are; 
and their means of producing and transporting 
it are subject to direct attack, to which the 
Japanese cannot reply in kind. We can bomb 
their gas-producing plants, the railways by 
which they transport gas to the front, and the 
depots behind the front in which they assemble 
gas and the appliances for using it. The Japanese 
are too weak in the air to do the same to us. 

Would the Japanese use gas against Chinese 
civilians if we used it against Japanese soldiers? 


Very likely they would if they could. But the 
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FACTS ABOUT GAS... 


- 


Every division of the U. S. Army includes 
a chemical section. Its weapons now are 
smoke and flame, but its personnel is also 
trained to spread poison gas. Japanese bat- 
tle orders have revealed the enemy's fear of 
toxic gas. Chemical Warfare Service troops 
are high-priority targets for enemy guns. 
Only the cavalry, infantry and Air Forces 
have reported a higher ratio of men killed 
in action than the CWS. 


War gases are divided into two groups: 
the blister gases and other gases. The blister 
gases are (a) mustard, (b) lewisite, and (c) 
the nitrogen mustards. Mustard and lewisite 
are beavy, dark, oily liquids; nitrogen mus- 
tards are colorless or pale-yellow solids or 
liquids. All three vaporize slowly. They 
cause itching, redness and blisters on the 
skin, and injure the eyes, lungs, nasal pas- 
sages, and throat, ) 


The other gases include (a) the choking 
gases such as phosgene, diphosgene, and 


chlorpicrin; (b) the blood and nerve poison 
gas, vaporized hydrocyanic acid; (c) the 
tear gases, chloracetophenone solution and 
brombenzylcyanide ; and (d) adamsite, which 
causes headaches, vomiting, sneezing, and 
coughing. | 


Great quantities of a new type of quick- 
acting gas called Green Ring III were found 
after Germany was conquered, Experts re- 
ported that tests on animals show it went 
beyond anything that the Allies bad, but tbe 
Nazis bad not dared to use it. Bargeloads of 
decontaminating trucks were sent to Europe 
before the invasion of Normandy. To casual 
observers, they seemed merely to be ma- 
chines to keep our soldiers free from lice 
and vermin. But they bad additional signifi- 
cance to enemy agents and informers: These 
trucks were ready to clear the beaches of gas, 
if the Nazis used it. One type of 400-gallon 
decontaminating truck has been nicknamed 
the Do-It, because enterprising American 
chemics have found that they can go almost 
anywhere and do almost anything with it. 


Gas can be hurled into the enemy’s hide- 
outs in as many ways as high explosives. A 
155-mm. artillery shell, for example, will 
carry 11.4 pounds of mustard gas. For short- 
range work, the U. S. has a 4.2-inch rifled 
mortar (P.S.M., July 'á4, p. 60) that was 
developed especially for chemical warfare. 
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elfective use of gas is a weight-carrying proposi- 
tion, and the Japanese do not have a weight- 
carrying air force. They have, in fact, almost no 
heavy bombers. The use of their medium 
bombers to attack Chinese cities with gas would 
be about as uneconomical a waste of effort as 
could be imagined. 

As for Japanese defensive measures, of course 
they would do what they could. There is good 
reason to believe that long immunity has caused 
them to neglect their gas defense. Gas masks 
captured in Burma and the Pacific in recent 
months have been found useless because the 
chemical “filters” had not been renewed. The 
*gasproofing" of caves and underground defenses 
is not easy, especially for a country whose whole 


industrial plant is under heavy attack. It would 
be very difficult for the Japanese to produce 
something new in great quantities. 

I can think of no good reason, on strictly 
military grounds, why gas should not be used. 
It is hard to say whether there is a psychological 
or moral reason. Would our people and our allies 
react unfavorably? It is hard to believe that 
they would if the saving of lives was made clear 
to them. 

The Japanese have lost the war. The thing to 
do is to get the fighting over with, to convince 
the military fanatics that they must give in, 
and to do this without losing any more of our 
young men than is necessary. I believe the case 
for the use of gas now is a strong one. 


It is easily transported and can be used to 
fire 20 shells a minute, each weighing 25 
pounds and containing 615 pounds of mus- 
tard gas. This "goon gun" is being used ex- 
tensively now to hurl high explosives, smoke, 
and white phosphorus. 


i 


Chemical land mines, irritant candles, and 
þand grenades are additional means of clean- 
ing out pockets of the enemy's stubborn 
troops. The mines, containing 1014 pounds 
of mustard gas, are burst by a primacord 
charge. The candles, consisting of two 
pounds of adamsite, are ignited by a matcb- 
head stroker and burn for two minutes. The 
hand grenades weigh about a pound and 
burn for 40 seconds, Explosives and shells 
cease to be effective as soon as they come 
to rest, but chemical agents, such as mustard 
gas, remain effective for bours or days. 


Chemical bombs, ranging in size from 100 
to 1,000 pounds, are known to have been 
developed for use by the American air 
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forces. Poison gas also can be sprayed from 
airplanes (P.S.M., June '42, p. 102). A single 
light bomber with zeppelin-shaped tanks of 
gas liquid under its wings can contaminate 
an area a mile long and 300 vards wide in 
winds of from five to 10 miles an hour. 
Spraying 1s considered one of the most effec- 
tive ways of attacking with gas. 


Yet gas is a comparatively humane weapon. 
World War I casualty figures show that only 
one out of 14 victims of gas died, whereas 
one out of every four victims of other weap- 
ons died. 
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Here's a sample of the pleasures that await the air tourist of tomorrow. Devon Francis and Hans Groen- 
hoff drop their lines into a Colorado lake more than a mile above sea level. Their plane is a two-place, 
65-horsepower Aeronca Chief, selected from others of its type by the system of eeny, meeny, miney, mo. 


POPULAR SCIENCE Takes You on 
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WHAT IT’S LIKE TO GO TOURING IN A SMALL PLANE 


FEW clouds sat starkly in the sky 

against a backdrop of light blue. The 
wind sock atop the south hangar at New 
York’s Flushing Airport hung limp. 

This was our day. We had been held up 
24 hours by weather on the start of a com- 
bination vacation and fact-finding trip in a 
light airplane that was to carry us to the 
Rocky Mountains and back. Now the weath- 
er man was making up for his miserable 
performance of yesterday. He gave us 
CAVU (ceiling and visibility unlimited) con- 
ditions across the Alleghenies, birthplace of 
many Eastern Seaboard storms. 

My companion and copilot was Hans 
Groenhoff, who for years has specialized in 
aviation photography. 

A vacation in a light airplane is consid- 
erably different from one in an automobile. 


WRITER AND PHOTOGRAPHER 
took turns at the controls during their | 
trip from New York to Colorado and back. The weight problem must always be con- 


Here Devon Francis, at far side of cock- sidered in a plane. You can't take so much. 
pit, pilots the plane and talks to an air- But, of course, you can go farther in less 
port control tower by radiotelephone as time. More important, our plane imposed 
Hans Groenhoff watches the map. By hav- on us three considerations foreign to the 


ing one man study the course while the 
other flew the plane, they solved the navi- 
gation problem—which could prove to be 
a handful for a man flying the plane alone. 


automobile vacationist: navigation, weather, 
and routes that would permit emergency 
landings. 

To take this trip we had to be equipped 
with Federal private-airplane pilot licenses 
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SMALL TOWNS look pretty much alike from the ... and this is Brownstown, lll. One of the greatest 
air, unless there are outstanding topographical handicaps for lightplane travel, our flyers report, 
features to identify them. This fact makes plenty is the lack of identifying markings around towns and 
of trouble for the private flyer who navigates by landing fields. It actually seemed as though private 
"contact." This is Bristol, in eastern Colorado ... ^ airport owners had tried to camouflage their fields. 


or "airmen certificates." But either of 
us could have taken the other along as 
a non-license-holding passenger. Each 
of us also held a restricted radiotele- 
phone license from the Federal Com- 
munications Commission. 

While we were not overloaded with 
luggage, we had ample room for our 
bags, fishing rods, and camera equip- 
ment. Our map case fitted snugly be- 
hind our heads on top of the baggage 
compartment. The only additional 
weight we carried was a two-way radio. 
We had experimented with it and de- 
cided that it lacked the range for us to 
use it for radio navigation—following 
the “beams” that the commercial air- 
liners use. That was a mistake, as we 
were later to discover. 

Our first refueling stop would be 
Harrisburg, Pa., 162 miles away. We 
had agreed to avoid the big terminal air- 
ports wherever possible and use the 
smaller fields catering to private flyers. 
Circling a big airport awaiting land- 
ing instructions takes time. Time 
means gasoline. None of the small 


AIR-SPEED INDICATOR COMPASS REPAIRS. A leaky car- 
nany m. ' — buretor gets expert at- 
MICROPHONE tention at Parks-Hoosier 
airport, Indianapolis. 


TACHOMETER Here the travelers found 


m. 


COMPASS- | qua è s 
DEVIATION the kind of service for air 
CHART motorists that the whole 
ALTIMETER country is going to need. 

RADIO D. 
TRANSMITTER plane are a little more 
complicated than those 
OIL- of an automobile. On the 
THROTTLE TEMPERATURE Chief, a steering wheel 


replaces the "stick" for 
more leg room. Additional 
RUDDER controls are recessed on 
bottom edge of panel. 
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LEVEL COUNTRY in the Middle West, with few 
recognizable landmarks to guide the "contact" navi- 
gator, makes it extremely difficult to steer a di- 
rect course from one point to another. Francis and 
Groenhoff got themselves completely lost over coun- 
try like this near the Kansas-Colorado line, when 
they had to leave their course because of a storm. 


fields we would use would have control tow- 
ers directing traffic by radio. While Harris- 
burg had a control tower, it was only a 
medium-sized field. Moreover, it was right 
on our course. 

We climbed in, I in the left seat and 
Groenhoff in the right. For this first leg of 
the trip I would fly, he would navigate. 

“All set?" I asked, as we parked at the 
take-off end of the runway with the engine 
ticking over. | 

“All set." 

I wheeled into the wind and opened the 
throttle. Plane and ground became un- 
stuck. Off the end of the field I inched back 
on the throttle to reduce the engine's 2,500 
take-off revolutions to 2,200 for cruise. 


STRAIGHT ROADS running east-west or north- 
south across the Middle Western prairie were handy 
navigational aids. Crisscrossing the country like 
meridians of longitude and parallels of latitude on 
a map, they gave the pilot a beeline to his landing 
place if he could find one that was going his way. 


SMOKE from factories or fires on the ground 
proves useful for showing the direction and ve- 
locity of the wind. "Drift" is an important fac- 
tor in aerial navigation, as it carries the plane 
to one side or the other. Many lightplane fly- 
ers "dead-reckon" their course in advance, 
allowing for wind and the compass variations. 


“All right, where?" I asked Groenhoff. 

“Try 267 degrees and we'll see whether 
there is any wind up here to drift us off 
course." 

There are several ways of navigating a 
light airplane in “contact” flying—that is, 
flying by visual reference to the ground. 
Many flyers "dead-reckon" their course in 
advance, arriving at a compass reading by 
compensating true north with magnetic 
variation, wind drift, and the deviation of 
the needle due to metals in the plane itself. 
We chose a modification of the system. We 
would start out on a given compass read- 
ing and then correct for error if we found 
we were off course. 

I put the plane (Continued on page 202) 


CROOKED ROADS, like this one in Mis- 
souri, were not much help. Winding as they fol- 
lowed the contours of the terrain, they would 
take the flyer all around Robin Hood's barn. 
In such country, there was nothing to do but go 
back to dead reckoning for getting the course. 
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CLOUD SHADOWS gliding across the land- 
scape also serve as a natural wind sock. Wind 
directions and speeds are included in Weather 
Bureau reports, but they soon are outdated by 
changing conditions. The Popular Science fly- 
ers always figured their compass course in ad- 
vance, then corrected it as they went along. 


LOCAL FLYERS are the best source of informa- 


tion and advice on flying conditions. They know what 
they are talking about. Here an officer of the Civil 
Air Patrol is advising Groenhoff to avoid some 7,000- 
foot terrain that spoons out into the prairie east 
of Colorado Springs. As it happened, weather forced 
the air tourists right across that troublesome spot. 


WEATHER is the big "if" in lightplane touring. To the automobile vacationist, a storm means dis- 
comfort or inconvenience; to the pleasure flyer, it means changing his course or staying on the ground 
until the skies clear. However, if he can forget the threat to his safety and his plans, the airman can 
see awe-inspiring spectacles in storms. A characteristic thunderstorm cloud formation is the cumulo- 
nimbus seen in this remarkable picture, one of the few photographs of its kind snapped from the air. 
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STEEL HOSIERY? There’s a possibil- 
ity, even a probability, that women’s 
legs will soon be encased in stainless- 
steel stockings. At least, that idea 
was projected recently by an engineer 
in the steel industry when speculating 
on new uses for steel in the postwar 
era. He points out that some steel 
companies have been producing stain- 
less-steel wire that compares in di- 
ameter with the threads used in the 
finest silk and nylon hose. The trans- 
parency of a filter cloth made of these 
fine wires is shown in the photograph. 
Maybe there’s a postwar job in view 
for Welding Wanda—repairing runs 
in stainless steels. 


POISON-IVY VICTIMS may 
soon be blessing the humble 
mushroom, if tests being con- 


ducted at the Massachusetts , i LEER ERE 
^ 8B fel e —— 
Institute of Technology prove Em ! | ewuan., JF 


successful. Prof. Irwin W. < 3 DR. MUSMROO 
Sizer and Clemens E. Prokesch | - ! sl mue 
have discovered that when 
tyrosinase, an enzyme found in 
mushrooms, is mixed with ivy 
poison and applied to the skin, 
little irritation results. If it is 
found that the mushroom ex- 
tract works equally well when 
applied after the ivy has at- 
tacked the skin, it may replace 
harsher agents now used in 
salves and ointments. 


SCRAPPED PLANES now 
yield pure aluminum by 
means of a process de- 
veloped by Alcoa in con- 
junction with the AAF. 
Chopped-up airframes are 
given a caustic soda bath 
which dissolves only the 
aluminum, leaving the non- 
aluminum parts in solid 
form. Then the aluminum 
hydroxide crystals are cap- 
tured and heat-treated to 
drive off moisture, yielding 
pure aluminum oxide. 


Aluminum-bearing liquor is 
pumped into precipitating 
tanks. When it stands and 
cools, crystals of aluminum 
hydroxide soon settle out. 


The crystals are removed 
and washed. Then they are 
heated white hot in kilns, 
producing aluminum oxide. 
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WRITING UNDER WATER or at 50,000 
feet, on cloth or any kind of paper, is | 
possible with a revolutionary new foun- ^ 
tain pen (P.S.M., Jan. '45, p. 113) made * 
by Eversharp and by Eberhard Faber. 
Its ball-bearing point is fed instantly 
drying viscous ink from a cartridge hold- 
ing a years supply, to be obtainable 
anywhere when the pen is sold to civil- | 5 = 
ians after the war. e- 
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MOUNTAIN LEATHER, 
a type of asbestos that has 
been only a museum curi- 
osity in the past, has been 
discovered in a large de- 
posit on Lemesurier Is- 
land, Alaska. Experi- 
ments conducted by the 
U. S. Bureau of Mines re- 
veal that the acid-resisting 
and fireproof material— 
paligorskite, to geologists 
—is adaptable to indus- 
trial uses, especially for 
filtering, soundproofing, 
and shock-absorbing pur- 
poses. When wet, it re- 
sembles paper pulp. 


TASTE APPEAL is added to salt grass and season when cattle do not easily graze. 
old hay by spraying it with a solution of Moreover, it increases the weight and milk 
one third water and two thirds molasses. production of a herd. The power sprayer 
The otherwise unpalatable diet of range cat- shown, made by Food Machinery Corp., 
tle becomes a tempting dish during the dry covers a 20-foot-wide swath. 
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What Flyers See on RADAR Screen 


The magic of radar permitted Allied airmen, unseen by the enemy below, to "view" the Normandy coast 
from above thick clouds before and during the invasion of June 6, 1944. Using an advanced develop- 
ment of radar which traces a picture of the scene below, the operator could see in his viewing screen 
the coastline and built-up areas of towns. In the picture below, the blobs of light are invasion ships. 
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Hau Ft Cau Be Told f 


6 Pages of Pictures Showing in Detail the 
Secret Devices Developed by American and 
British Military Engineers to Beat Germany 
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Here is a magnified, exact picture of a small part of the coastline and offshore area which the radar 
operator gets merely by turning a certain switch. The position of the plane is indicated by the bright 
spot in the center of the small black ring. In this close-up view, swarms of small Allied assault craft 
merge into a big blob of light, with smaller grains surrounding it. Even though the pilot and bombardier 
can see nothing, the radar operator can tell them exactly where they are and when to drop their bombs. 


The Normandy beaches looked like this in the radar view- 
ing screens of Eighth Air Force reconnaissance planes on 
pre-invasion flights. The coast is clearly outlined. The 
concentric rings serve as a fixed scale for measuring 
distance. The straight line is a rotating scanner beam. 


Flying toward France, the plane is 35 miles 
from the coast at this point. Radar reveals 
some invasion boats already hugging the shore. 
These pictures, recently released, first ap- 
peared in Impact, an Air Forces magazine. 
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*PLUTO”-The Undersea Pipe Line 


NE of the engineering triumphs of the 

war was “Operation Pluto,” the laying 
of 20 pipe lines under the English Channel 
to supply gasoline to the Allied armies that 
crushed Germany (P.S.M., July '45, p. 70). 
Details of this achievement have just been 
made public. 

Four pipe lines stretch from the Isle of 
Wight to Cherbourg and 16 from Dungeness 
to Boulogne. For this stupendous under- 
taking, two types of tubing were used. One, 
the Hais, is based on the pattern of under- 
sea electric cable, but has a hollow lead-pipe 
tubular center three inches in diameter; the 
other, the Hamel, consists of three-inch 
steel pipe with 14-inch walls that could be 
welded easily into any required length. 

To obtain enough of the Hais tubing, the 
British Petroleum Warfare Department 
called on the U.S. Army to produce 140 
miles of it. Col. A. K. Eaton, of Scarsdale 
Manor, N. Y., who was in charge of the 
project, assigned the task to four American 
firms, among them the Phelps Dodge Cop- 
per Products Corp. of Yonkers, N. Y., and 
the General Electric Company, and in a 
matter of months the cable was in England. 

The Hamel pipe, all of which was made in 
England, could be wound on a drum like 
cotton on a spool and pulled off again rela- 
tively straight, provided the drum’s diameter 
was greater than 30 feet. It was decided to 
make these giant bobbins, known as “H.M.S. 
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Conundrums," over 50 feet in diameter and 
90 feet wide, with flanges six feet high. 
Empty, each weighed 270 tons, but with 70 
miles of pipe the weight zoomed to 1,600 
tons. 

Twelve of the 20 lines were composed en- 
tirely of Hais pipe. This was laid by coil- 
ing it in the holds of Liberty Ships and 
paying it out over drums on the hatches. 

Operation Pluto began a few weeks after 
D Day, as soon as the mines had been swept 
from the approaches to the tip of Cherbourg 
Peninsula. After Boulogne was captured, 
the Dungeness-Boulogne route was estab- 
lished. Each line to Cherbourg took 10 
hours to lay, but the shorter lines to 
Boulogne were put down in five hours apiece. 
Cleverly concealed pumping stations on the 
British coast soon began to push the fuel 
through the underwater pipes. As the Nazis 
were forced backward, the Royal Army 
Service Corps laid overland extensions to 
Antwerp, to Eindhoven, to Emmerich, and 
soon 1,000,000 gallons of fuel a day were 
gurgling to the Rhine. 


Redrawn from Illustrated London News 
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Hamel pipe in 4,000-foot lengths was | 
welded into one continuous line on a 
special pier in Britain while being 
wound on a "Conun." Reels were then 
ready for floating across the Channel. 
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Towed toward the French coast, the revolving 
drum pays out the Hamel tubing. Hais pipe 
at the ends of line eases handling on shore. 
All-Hais lines were laid from Liberty ships. 


Pumping stations and storage tanks were con- 
cealed in innocent-looking deserted villas on 
the British coast. At the Boulogne end, cam- 
ouflaged netting hid the I6 lines on the beach. 
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HIDES STORAGE, 
| TANK 


MANIFOLD AT RECEIVING END 
OF PIPE LINE 
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If there is no wind, the effect of 
lighting up one line of burners 
is that the rising heat clears the 
fog from above burner line only. 


BEFORE "Fido," conqueror of the weather, is ap- 
plied at this bomber base in England, visibility is 
near zero. À soupy fog envelops the landing field. 


How "Fido" Lie 


YRITISH scientists, pilots, meteorologists, 
|) and engineers had an answer for Mark 
Twain's statement that everyone complains 
about the weather, but no one does anything 
about it. That answer was FIDO (Fog In- 
vestigation Dispersal Operation), which con- 
quered the weather in limited areas at air 
bases and was another vital achievement 
in helping to pulverize the Wehrmacht and 
lay waste German cities. 

Fido revolutionized air war. It enabled 
2,500 bombers to operate from one Con- 
tinental and 15 British fogbound  airfields, 
made possible the bombing of Berlin 36 
nights in succession, and put our bombers 
in the air against Rundstedt's desperate 
offensive in the Battle of the Bulge last 
December when the Western Front was 
enveloped in intense fog. 

Fido succeeded where experiments with 
supersonic waves, electrical discharges, ab- 
sorption of moisture by chemicals, drying 
by refrigeration, and outdoor air-condition- 
ing apparatus failed. Fido provides the 
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If a cross wind is blowing from 
the burner line toward the runway, 
the rising heat will 
toward the fog above the runway. 


AFTER burning only nine minutes, Fido's vapor- 
ized-petroleum burners have raised the temperature 
enough to dry up the fog, clearing the runway area. 


ed Airfield Fog 


necessary heating to disperse fog by a 
continuous line of petroleum burners in- 
stalled parallel to and some distance from 
each airstrip. Flames spurt two feet high 
from thousands of tiny jets in the pipes, 
burning with a fierce, white-yellow glare. 
The atmospheric temperature is raised, 
causing the water droplets to evaporate. 
The height of the clearance depends upon 
the wind and the moisture content of the 
fog. Sometimes it is difficult to get good 
clearances up to 100 feet, but even this 
limited gap enables planes to come in during 
the worst weather. 

A. standard fog-dispersal installation con- 
sists of three main parts— burner lines, 
pumping and distribution units, and storage 
facilities. Three burner pipes—two on the 
ground and one above—cover an area of 
2,000 by 150 yards. Oil pumped into the 
upper pipe flows down into the lower pipes, 
which are the ones with the thousands of 
tiny holes. A man walking along touches 
these holes with a torch, igniting the vapor- 


lf there is a parallel wind, or 
cdlm, both lines of burners are 
lighted. Rising hot air converges, 
clearing the area over the strip. 


be directed 


VAPOR IS 
RELEASED / 
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HOLES IN |) 


GAS 
|| VAPORIZES 
| AND FLOWS 
| INTO TWO 
LOWER 
PIPES 


Fido's triple pipe line flanking a landing strip is 


1,000 yards long on each side, 500 yards of it in 


the approach and 500 on the runway. In equipping intersecting runways, lines are sunk flush with ground. 


ized petroleum. Under normal conditions, 
the fog can be cleared in 10 minutes. It has 
been shooed away in six minutes, 

When intersecting runways are equipped, 
burner pipes sunk flush with the ground are 
necessary, so that there will be no obstruc- 
tions to aircraft using the strips when there 
is no fog. Separate vaporizing units supply 
these pipe lines. 

The main fuel-handling pumps are six 
gasoline-engine-driven centrifugal pumps 
connected to the supply main from the stor- 
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age tanks and the delivery main to the 
burner pipes. Each installation is run by 
21 men. 

The first operational use of “Fido” took 
place on Nov. 19, 1943, after a little over a 
year of experimenting. A special Fido proj- 
ect to aid peacetime air transport is now 
being constructed at Heath Row, Middlesex, 
England, which is to take the place of 
Croydon as an airdrome. There an area of 
3,700 by 200 yards will be cleared of fog 
by burning oil. 
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PETROLEUM PIPED UNDER WATER 
TO BE SET AFIRE IF INVADERS 
APPROACH BY SEA 


A barrier of flame would have met the Germans had they invaded Britain during the perilous days after 
Dunkirk. British troops had left most of their weapons in France, and the backbone of their defense in 
1940 was burning petroleum. The surface of the sea, beaches, and roads were prepared to be set ablaze. 


This vertical flame thrower can 
be used on land or from a ship's 
bridge. Britons had it ready to 
burn Nazi gliders and paratroops. 
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British Fire Traps 
Awaited Invaders 


HOT reception was planned inland and along the 

coasts of England for any German invaders who 
might have tried to set foot on English soil. The British 
were prepared to throw up instantaneously a wall of rag- 
ing flames on land, at sea, and in the air. 

First, the waterborne Nazis would face a sea-fire 
barrage—a belt of flame formed by merging patches of oil 
pumped 250 feet into the sea through underwater pipes 
and set afire by calcium phosphide. On the beaches, header 
pipes were installed underground. Each had four nozzles 
which stuck above the surface and could pour forth burn- 
ing oil. Tanks and pump stations were hidden on cliffs. 

Other defense equipment included 60-gallon tanks of 
gasoline which, when electrically fired, would throw a flame 
30 yards; hedge-hopping drums of gasoline that would form 
rivers of fire on roads; and flame-throwing guns designed 
to spurt liquid fire 100 yards at gliders and paratroops. 
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A Churchill bridgelayer tank threw its span across this anti- 
tank ditch in 10 minutes in the assault on Roosendaal, Holland. 
Upper left, the hydraulic arm raises the trackway high over the 


tank hull 


and sets it across the street crater. Tank is disen- 


| f gaged (left), after which a column of combat tanks rolls onward. 


Tank Bridges Speeded Victory 


ELF-PROPELLED bridges, carried and 

laid by British tanks without a single 
man having to leave the tanks or be exposed 
to enemy fire, speeded the armored thrusts 
across France and into Germany by span- 
ning small rivers and canals, surmounting 
antitank ditches and concrete emplacements, 
and scaling cliffs, sea walls, and other ob- 
stacles. They are now being used by British 
troops in Burma. 

One type is the “scissors bridge," carried 
folded on top of a Valentine tank and auto- 
matically opened across a gap. Another is 
the Churchill bridgelayer, a 30-foot span 


The scissors bridge (below) is carried 
folded on top of a Valentine tank, its 
lifting rod sticking out in front. As 
the tank stops before a crater, the 
rod, worked by hydraulic pressure, lifts 
the bridge clear of its supports and de- 
posits the pointed ends on the ground. 
Bridge opens automatically (right) 
to span the gap; tank backs away. 


steel trackway mounted on a Churchill tank 
and built to carry 38 tons. This bridge is 
raised by a hydraulic arm and lowered 
across the gap in front of the tank, which 
then withdraws to make way for other 
vehicles to cross. 

A third type, the Ark, consists of two 
trackways fixed together to form a bridge 
projecting in front of the tank and held 
there by steel wire rope. The Twaby Ark, a 
turretless tank with fore and aft trackways, 
is driven directly into a gap and extends a 
track to either bank, the tank itself form- 
ing the middle section of the bridge. 


War rockets require expert handling. Here the safety officer at the Naval Ordnance Test Station, Harvey 
Field, Calif., hands a safety plug to the pilot of a Grumman Hellcat, who puts it in the instrument panel. 


WHAT MARES THE 


OCKET GO 


Just any kind of gunpowder won't do. It takes a precision- 


made fuel to propel these deadly projectiles with accuracy. 


By VOLTA TORREY 


HE newest tool of war is a self- 

driven arrow—a long, thick, 
black, 12-sided rod that looks as 
though it were made out of hard 
rubber. A child or a chemist 
might quickly suspect that it was 
a secret weapon. But an ordinary 
fellow, seeing one of these oddly 
shaped clubs for the first time, 
has to wipe a look of incredulity 
off his face when told that it is a 
stick of concentrated zoom that 
already has revolutionized war- 
fare. 

These solid bars of chemical 
energy are the innards of rocket 
motors. They are made out of 
cotton and fat. Each one has the 
power, when put in a light tube 
and set on fire, to hurl itself and a 
war head into the enemy's midst 
by consuming itself. This method 
of pulverizing opposition has been 
so effective that America's facili- 
‘ties for manufacturing these flam- 
ing arrows stil were being en- 
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GRAIN OF ROCKET 
FUEL OF CIRCULAR CROSS 
SECTION DELIVERS STRONG 
BLAST AT FIRST, WHILE 
BURNING AREA IS LARGE: ** 
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CRUCIFORM 
CROSS SECTION 


GRAIN OF ROCKET 
FUEL OF CRUCIFORM 
CROSS SECTION BURNS WITH 
STRONG BLAST WHEN IGNITED 


aaa 


GRAIN OF ROCKET FUEL 
BURNS OVER ITS ENTIRE 
SURFACE INSTANTLY 


BUT AS GRAIN IS 
CONSUMED, BURNING AREA 
I8 REDUCED, WEAKENING 
PROPELLING BLAST 


N 


AS GRAIN I5 
CONSUMED, BURNING 
AREA REMAINS CONSTANT, 
MAINTAINING STEADY BLAST 


The long, rodlike grains of rocket fuel are cruciform (cross- 
shaped) in cross section so that they will burn at even speed. 
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HOW GRAINS OF ROCKET PROPELLANT ARE MADE 


\ In ACID, 
) WRUNG 
OUT, AND 
PURIFIED 


SHREDDED *** 


WATERY “SLURRY” OF 
NITROCOTTON 


PASTE 
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ANO DRIED 3 or 4 
DAYS BY WARM AIR 


NITROCELLUL 
AND NITROGLYCERIN ’ 


MIXED INTO 
^2). EXTRUDED 
{i z F + BY | gs 
"| HYDRAULIC 


CROSS-SHAPED 


ORAINS ARE 
TO STRIPS 
APPROXIMATE 

LENGTH ROLLED 


ONE 


OTHER GRAINS 
ARE WRAPPED IN 
Mh CELLOPHANE, 


CUT AND MILLED SACKED, AND 


ro EXACT SIZE EINE IM i 


FINALLY, GRAINS ARE 
SHIPPED TO THE 
BATTLEFRONT 
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TESTING ROCKET FUEL at the Radford (Va.) 
Army Ordnance Works operated by Hercules Powder 


Co. The "motor" is bolted to a concrete block. A 
worker inserts the ball gauge that measures pressure. 


Electric firing leads are connected to the base 
igniter. A spark will set off the igniter, which 
in turn will start the rocket powder burning. 
One out of every ten grains of fuel is tested. 


larged after production of other matériel 
was allowed to taper off. 

Until now, the story behind the nation's 
investment of $1,350,000,000 in rockets this 
year—four times as much as in 1944— could 
not be rounded up and told out loud. Rockets 
are seven centuries old, but, until three 
years ago, no American company manufac- 
tured military rocket powder, and these big, 
black bars are so new that all information 
about them has been highly confidential. 

Tens of thousands of men and women now 
are making these twentieth-century arrows 
in colossal plants such as the U. S. Army 
Ordnance Works operated by the Hercules 
Powder Co., at Sunflower, Kan., Radford, 
Va., and Badger, Wis. These war workers 
mix, move, squeeze, chop, and test extreme- 
ly explosive and inflammable materials; 
6,000 fires broke out in one month in one 
plant. But the work has been so surrounded 
by modern safeguards that fewer people 
were hurt in these plants last year than in 
any other American industry. 

Technically, each big, self-driven arrow 
is a single grain of a double-base solvent- 
less gunpowder. The safe mass production 
of such gigantic grains is an industrial 
achievement that was made possible by 
know-how acquired from the British in 1942, 
plus the intensive research of many Ameri- 
can ordnance men and powder chemists. 

A grain of ordinary gunpowder (P.S.M., 
May '44, p. 128) is usually a perforated 
cylinder up to an inch in diameter and rare- 
ly more than two inches long. But these 
new rocket-powder grains are solid, shaped 
like a cross rather than round, four inches 
thick, and from three to five feet long. A 
five-foot grain weighs about 40 pounds and 
is the equivalent in weight of about 13,600,- 
000 grains of .30 caliber rifle powder. 

Double-base powders were developed half 
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After the shot, the hot motor and the ball gauge 
are removed from the block. The motor is cooled 
off for the next test, and the copper balls are 
taken out of the gauge for accurate measurement. 


a century ago, but the world was slow to 
perceive their potentialities as rocket-push- 
ers. These particular grains are about half 
nitrocellulose, which is made from cotton 
or wood, and about half nitroglycerin, which 
is made from fat such as housewives save. 
Both nitrocellulose and nitroglycerin are 
high explosives, used in making dynamite. 
But, with the help of other chemicals, they 
now are being united in such a way that a 
compound is made that burns instead of ex- 
ploding. 

The first rockets fired in this war con- 
tained solvent powder, which was consid- 
ered safer to produce than solventless pow- 
der. It is still being used in many rockets, 
but it cannot be formed into such gigantic 
grains as are now being turned out. "Thirty 
grains of solvent powder are needed to pro- 
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Flame shoots from the nozzle for 22 feet as the 4.5-inch rocket motor is fired. Photographing against 
a grilled backdrop enables test engineers to measure the tongue of fire produced by the burning powder 
gases. In the test chambers, temperature and humidity are controlled to simulate the conditions under 
which the rockets will be used. The concrete block keeps the motor from hurling itself through the air. 


Precision gauging shows exactly how much 
each of the copper balls has been squeezed 
between the hammer and anvil in the test 
apparatus. This reveals the gas pressure. 


pel one 4.5-inch rocket, and they must be 
held in place by a wire framework inside 
the tube. With the new solventless pow- 
der, a single grain can be made big enough 
to fill an even bigger rocket. No wire frame- 
work is needed and the casing can be light- 
er. Weight is saved, and the rocket's pow- 
er is increased. 

With big, single, solid chunks of fuel, 
rockets also are being made more accurate. 
This accounts for the peculiar shape of the 
fiery arrows. A rocket is driven by the re- 
action to the ejection of gas from its tail. 
The speed and smoothness of its flight are 
determined by the velocity and steadiness 
of that jet. If the fuel does not ignite 
quickly, the rocket gets off to a slow start. 
And if the fuel burns unevenly, creating 
gobs of gas rather than a steady flow, the 
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Photo charts made with a rotating-drum camera are meas- 
ured with a planimeter to determine the area of the pres- 
sure time, which is used in calculating the mean pressure 
and, from that, the velocity of the jet from the rocket. 


motion given to the rocket is irregular. 

These new rods of American-made pro- 
pellant powder do not burn like a candle or 
a stick of wood, from one end to the other. 
Instead, when they are ignited at any point, 
the whole surface of the fuel begins to burn. 
The constancy of the combustion, conse- 
quently, is determined by the size of the 
burning surface. 

suppose, for a moment, that the big 
grains were round. The amount of burn- 
ing surface then would decline as the fuel 
was consumed, less and less gas would be 
given off, and the rocket would lose speed. 
The grain might, of course, be hollow. The 
flames eating outward would then enlarge 
the burning surface, more gas would be cre- 
ated, and the jet's power would increase. 
But a con- (Continued on page 214) 
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Fleet Has Fast New Scout Seaplane in Curtiss Seahawk 


TWICE as fast as the veteran Kingfisher 
and with three times as much power in her 
mighty radial engine, the new Navy SC-1 
Seahawk has joined the fleet. Catapulted 
off a cruiser or battleship, this singlé-place 


Sign Stops Motorists Where 


LATEST sign of the air age is this crossing 
warning at LaGuardia Field, New York’s 
nunicipal airport. In the photo, the Grum- 


scout-observation float plane spots gunfire, 
locates enemy fleet units, and serves as a 
rescue plane. Folding wings (above, with 
beaching gear) are a new space-saving 
feature in Navy scout-observation planes. 


Kellett Helicopter 
Gets Army Tryout 


AT THE Kellett Aircraft 
Corporation plant in Upper 
Darby, Pa., Army Air Forces 
engineers have been putting 
the XR-8 experimental heli- 
copter through its paces. 
The machine is distinguished 
by a novel arrangement of 
rotors, using two three- 
bladed “windmills” on sep- 
arate shafts, synchronized 
to intermesh. 


Highway and Skyway Cross 


man Widgeon, three-ton amphibian, is being 
towed tail first from a runway to its berth 
in a Pan American Airways hangar. 
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Flying Truck Carries a Ton a Mile for Seven Cents 


DESIGNED for cargo use after the war, this 
British-built Miles Aerovan transports 12 
passengers or a ton of freight over a 450- 
mile range at a claimed cost of about seven 


Flyer Moves Freely 
in Pressurized 
"Strato-Suit" 


WITH his head incased in a 
transparent plastic bubble and 
his body surrounded by air at 
four pounds' pressure, this fly- 
er wears his own personal 
pressurized cabin. He can 
walk, sit, squat, and write with 
comfort and safety under high- 
altitude conditions. A single 
conduit, which can be discon- 
nected with one movement, 
contains an oxygen hose and 
electrical connections for mic- 
rophone, earphones, and heater 
wires. Airtight and watertight 
slide fasteners make it possible 
to don the suit in two minutes; 
in an emergency, the headpiece 
comes off in a second. De- 
veloped by the B. F. Goodrich 
Company under the direction 
of the Air Technical Service 
Command, the “Strato-Suit” 
has been tested in a pressure 
chamber for conditions equiva- 
lent to an altitude of 80,000 
feet, or more than 15 miles. 
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cents a mile. Cruising speed is 115 m.p.h., 
top speed 130 m.p.h. A small automobile 
can be put aboard it. The makers also sug- 
gest its use as a flying camp “trailer.” 


Raw courage got vitally needed cargo barges across 
the stormy Atlantic for ferrying duty in the invasion. 
Giant tugs did the towing, as smaller ones rode herd. 


How Pickaback Barges Bucked 


Herded by tossing tugboats, 


clumsy craft built for quiet 
harbor waters braved ocean 
storms to join Eisenhower's 
invasion armada in England 
for the Normandy landings. 
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Atlantic Gales for D-Day 


T LOOKED like a big barge, but it rode too 
high above the water for a barge. From 
a distance, it resembled a pre-Civil War 


‘battleship, but its bow and stern were as 


square-cornered as its superstructure, no 
guns were mounted on it, and there were no 
signs of a crew, portholes, or engines. 

The German submarine skipper who saw 
one, then a long line, of these things through 
his periscope must have blinked. What 
secret weapons were these gigantic, awk- 
ward boxes, wallowing in the waves behind 
towboats plodding toward HMPODOT 

Before he got a (C 
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Railroad-car floats were comman- The 250-foot-long car floats had to be reconditioned in dry dock 
deered to carry the shallow-draft in rush time. Some had seen 25 years' service. Strengthening tim- 


barges, pickaback style. Barges bers were put in below decks, and bows were reinforced to withstand 
were too fragile for ocean towing. pounding of the sea. Also, concrete was poured in to give rigidity. 


Then the float was lowered into the water and 
a barge nudged into place, resting on a cradle. 
Hoisted again, the float and barge were lashed 
logether with steel plates and heavy chains. 


This is a 250-pound spider. The hawser from the 
tug ran through the shackle at the point of the 
V, and chain lines were made fast to each side 
of the barge from the others. Note that each 
shackle bolt is held in place by a lock bolt. 
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At the same time, two fabricated skegs, or rigid rud- 
ders, were welded to the smooth stern of each float 
to keep it from veering too much. Old manhole covers 
were removed and replaced with tightly fitting ones. 


ST's—300-ton, 86-foot small tugs—also needed special 
fittings for the ocean crossing. The man in foreground 
is lashing a refrigerator to an aft deck. Metal plates 
cover pilothouse windows on tugs in background. ST's 
went along to corral barges that might break loose. 
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Gales that whipped at 97 miles an hour often snapped hawsers and iron chains of bridles, turning the clum- 
sy floats loose on a rolling sea. These men struggle to reconnect a tug to a pickaback that broke away. 


better look-see, or could aim a torpedo, he 
was routed by destroyer escorts. Three 
fleets of these strange craft were tediously 
convoyed across the Atlantic. Hundreds of 
men had helped prepare them, and one con- 
voy bettered Columbus’s best time of 37 
days by only five days, but the secret was 
well kept. 

These queer things were simply barges 
riding on bigger barges. 

To land armor in Normandy, General 
Eisenhower had called for scores of harbor 
barges, each capable of holding a deckload 
of 1,000 or more tons with a draft of six 


This float is adrift and listing, as repairmen in a rubber boat 
approach to board it. No one rode the pitching pickabacks. In one 
convoy 10 of 14 float-toting barges broke up and had to be sunk. 
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feet or less. New York's big harbor was 
searched in vain for a barge. that would 
meet the requirements. Those that could 
be carried overseas on the decks of freight- 
ers were too small and the bigger barges 
had not been built to withstand the rigors 
of an ocean trip. 

But tugboats were shoving a solution to 
the problem under the very noses of the 
worried officers all the while. You, too, 
have probably seen those long, steel, car 
floats on which strings of freight cars are 
moved across rivers and harbors. Those 
flat-top ferries could be strengthened, and 
other barges could be placed 
on top of them. 

In England, these pickabacks 
could be parted again, and both 
parts could be used as barges 
to land weapons in France. 

Stacking. barges up this 
way, of course, would be as 
unusual a stunt as perching 
coupes on top of sedans for a 
transcontinental automobile 
race. But the Army Transpor- 
tation Corps, headed by Maj. 
Gen. Charles P. Gross, tackled 
the job, and old floats and 
barges were hurriedly as- 
sembled from all along the 
eastern coast by Maj. Gen. 
Homer M. Groninger at the 
New York Port of Embarka- 
tion. 

The railroad ferries were 
simply shallow, compart- 
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This Sterile Camera Takes Pictures 
of Surgical Operations in Color 


FOR recording operating 
techniques in hospitals, a spe- 
cially designed camera called 
the Surgiscope has been de- 
veloped. The camera is held 
inside a housing that is subject 
to the same sterilization as 
surgical instruments. It weighs 
12 pounds, and is equipped with 
flash bulbs for eight pictures. 


War-Tested Sea Mule 
Will Be Peacetime Tug 


THE all-welded steel tugboat 
known as the ingalls Sea Mule, 
which is said to have more 
power per square foot than any 
other marine tug ever built, is 
slated for postwar activity on 
inland waterways. Its dimen- 
sions are 42 by 16 feet, and 
there are five types of propul- 
sion—Diesel or gasoline—rang- 
ing from 164 to 660 horse- 
power. Both deep and shallow- 
draft models will be available, 
some equipped with quarters 
for the crew. 


Ten-Section Floating Dry Dock Holds a Battleship 


SO BIG it will hold a battleship, this built in 10 sections, which can be towed to 
floating dry dock is ready to handle the any captured base and assembled for use 
largest jobs far away from home. It is in keeping our ships in the fight. 


When the A 


Transplanting our airpower 
from Europe to the Pacific 
involves a mammoth job of 
building bases and fields. 


By JAMES L. H. PECK 


F Throws 


OR the big job of moving our airpower 

from Europe to the Pacific, an AAF engi- 
neering officer said, “We've got to have the 
land. Then the bases have to be laid out and 
carved out. On these airdromes and back 
of them, we have to set up depots of various 
sizes. Next comes the equipment for the 
service units, and the stockpiles of matériel 
and housekeeping items. Fuel comes in. 
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SEVEN KINDS OF AIR INSTALLATIONS must be built 
in the Pacific areas to accommodate AAF units swarming halfway 
around the world to turn their guns and bombs against the Japs. 
In the order in which they will be used, they are: (I) base 
facilities, (2) airbase areas, (3) airways stations, (4) air- 


bases, (5) sub-bases, (6) landing strips, and (7) satellite fields. 
Even before V-E Doy, engineers and technicians were at work 


preparing these bases to speed 


Everything at Japan 


Then, and only then, are we ready to bring 
in the planes.” 

It is a transplanting operation of global 
proportions that involves every type of con- 
veyance that moves on land, on sea, and in 
the air. And in carrying out this ‘‘bulk re- 
deployment” of the AAF we had to start 
from scratch. We have not the land, the 
facilities, or the supplies on the scene, such 
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redeployment of the AAF. 
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as were available in England under reverse 
lend-lease; and, with the exception of China, 
there is no ally in the Pacific from which we 
can draw on local civilian help. Every sin- 
gle pick and shovel, screwdriver, gasoline 
drum, and box of rations must be sent from 
either Europe or the U. S. Either way, it is 
nearly halfway around the world. 

The planning for this tremendous task 
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began in Washington 
almost a year before 
the Germans surren- 
dered. Commencing in 
the offices of the Joint 
Chiefs of Staff, the 
Army-Navy Logistics 
Board, and Gen. “Hap" 
Arnold of the AAF, 
these plans coursed 
through channels all 
the way down to Joe 
Doaks and Mary 
Smith, who sort rivets 
in some two-by-four 
plant of a subcontrac- 
tor in the alley back 
of Main Street. 

The elaborate plan 
calls for the moving 
of everything but the 
bases. Even the Army 
and Navy cannot bulk- 
redeploy airdromes, 
and these must be pre- 
pared and equipped 
in order that the re- 
deployed AAF will have somewhere to go 
when it arrives in the Pacific. 

That is why the redeployment of aviation 
engineers, technicians, and some air units 
was under way when V-E Day arrived. The 
tactical demands of the Pacific areas make 
it necessary for these engineers— who will 
be aided by Navy Seabees-—to lay out, build, 
and equip seven different kinds of air in- 
stallations. These are described in the order 
in which they will be used to make possible 
the redeployment: 

Largest are “base facilities" that include 
service units, four-echelon depots, under- 
ground storage for fuel and bombs and other 
ammunition, weather and communications 
units, and living quarters. They will take 
on the aspect of regular staging areas. 

"Airbase areas" will include a number of 
landing strips or dispersal areas, and on 
these will be located personnel and facilities 
for administration, maintenance, supply, and 
salvage. 

"Airways stations" will be large air- 
dromes with complete servicing facilities, 
which will be used, primarily, as stopover 
points for ferried planes. Some of these may 
be used for the assembly of processed planes 
that have been shipped. 

"Airbases'" are somewhat smaller and are 
equipped with sub-depot or service squad- 
ron shops. The commanding officers of these 


Your 
Pin up- 


fighter. 


CHANGE OF DIRECTION. Untilvictoryin 
Europe was assured, planes, men, and matériel 
flowed two ways from the U. S.—to the Pacific 
on one side and to Europe on the other. Now, 
from both Europe and America, the whole power 
of the AAF is aimed at a single target, Tokyo. 


may also have under 
their control alternate 
“sub-bases.” 

“Landing strips” are 
located in forward 
areas for purely tac- 
tical operations. Sev- 
eral of these, widely 
dispersed, constitute a 
“satellite field.” 

The redeployed en- 
gineers who are build- 
ing these, or enlarg- 
ing existing facilities, 
all over the Pacific 
area carried with them 
only the most essen- 
tial equipment. Every- 
thing that they re- 
quired was sent direct 
from the U. S. and 
cleverly scheduled and 
routed so as to reach 
the respective points 
at the same time as 
the men from the ETO 
and Mediterranean. 
This “marrying” of men and matériel is the 
most intricate single phase of our redeploy- 
ment scheme. 

For example, the flow of matériel to Eu- 
rope was so strong that we began last Oc- 
tober to close the valve of this pipe line. In 
anticipation of the surrender of the Nazis 
and the possibility of having to reroute the 
shipments of aircraft and other weapons to 
the Pacific, a coding scheme was employed 
to govern ship movements and loadings. 
Some vessels were marked “STO,” meaning 
that they were to be stopped enroute in the 
event of the war's end in Europe. Others 
were labeled "SHP" to indicate that they 
would carry cargo that would be needed in 
any event. But many of these carried planes 
and parts. The other cargo was unloaded, 
but the planes were shipped back- to the 
U. S. or routed through the Mediterranean 
to the Pacific. (When V-E Day arrived, 89 
ships were halted at sea or recalled from 
foreign ports without discharging cargo.) 

If it seems incongruous that swiftly mov- 
ing airpower must be anchored to the slow- 
moving convoys, this is so because of the 
great variety of things needed to keep an 
air unit in operation. Some of these items 
cannot be transported by air in sufficient 
quantities. 

President Truman revealed recently that 
20 bombardment (Continued on page 194) 


AP-55 CURTISS ASCENDER 


VERYTHING seems to be turned around in this experimental 
Wings, power plant, and propeller are mounted to 
the rear of the pilot; 
vertical stabilizers on the wings. 


elevators are on the nose, rudders and 
Engine is a 1,275-hp. Allison. 
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tion is the driver? 9 sit possible for the wheel ^ 
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4 wil this mechanism work 
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Do You See 
Through 


Camouflage? 


M Camouflage is meant 
to be confusing. All 
right, one of the two figures 
at upper left is contained. 
in each of the succeeding 
drawings. Mark only one 
of the figures in each of 
‘the drawings that follow 
them. It can be done. 


V] Here is another for the brain os well os the . 

seeing eye. See if you can indicate how 
mony of the blocks touch each one of the blocks 
that are marked A, B, C, D, and E in the draw- 
ing above. 


Does Impressionism 
Bother You? 


VI] Can you get the drift when the 

— artist puts in only a few well- 
chosen lines? Figure out what the pic- 
tures at the right represent. 


Can You Read the Words? 


VII] How many of the 22 words—incomplete, 
we'll grant you—can you piece out and 
recognize? | 
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arely is a magazine privileged to present so dramatic and 
significant an article as AIR WAR: A PICTORIAL HISTORY OF THE ARMY 
AIR FORCES. On the following pages is recounted in brief one of military history's 
greatest achievements — the evolution of the United States Army Air Forces from a 
primitive beginning to what is probably the most tremendous striking force in the 
world today — a force which has shaped the history of the world and has written in 
the sky the destiny of millions...For exclusive permission to reproduce this material 
POPULAR SCIENCE is indebted to the Historical Division, Assistant Chief of Air Staff, 
Intelligence, USAAF. It is from the first official pictorial history of the Army Air Forces, 
a great book of the same title soon to be published by Duell. Sloan and Pearce, Inc., 
New York City. The Editors 


A PICTORIAL HISTORY 
OF THE ARMY AIR FORCES 
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In less than 40 years, American military aviation has advanced from the first 
flimsy, kitelike airplane to such superb weapons as the B-29 Superfortress, 
which carries the destructive power of artillery 1,500 miles from its base. 


N AMERICA. was born the first successful 


powered airplane, a brittle, kitelike con-. 


trivance that could be flown only under the 
most benign weather conditions. Less than 
40 years later it introduced into warfare 
two factors new to the annals of military 
operations: major campaigns waged in a 
third dimension, and the envelopment of 
hundreds of millions of civilians in the tide 
of combat. 

It was with sardonic humor that British 
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civilians said to soldiers off to the front lines 
of battle, “Coward!” For the war front was 
in London. It was in Berlin, Tokyo, Rotter- 
dam, Vienna, Rome, and Manila. The war 
front was everywhere. Airpower had put 
it there. 

The evolution of American airpower, as 
it is reflected in the growth of Army avia- 
tion, is associated intimately with the de- 
velopment of heavy bombardment aircraft, 
fat-bellied with bombs. The Superfortress 
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AIR WAR (continued) 
CIVIL WAR 


Our Army first took 
to the air with the 
use of balloons in 
the Civil War. Hy- 
drogen gas gener- 
ated by pouring sul- 
phuric acid on iron 
filings was piped into 
bags as at the right. 


Ascending as high as 
3,500 feet, balloons 
carried observers to 
spy on enemy troops, 
A coal barge used in 
such operations was 
the first aircraft car- 
rier. Ice and wind 
were worst hazards. 


is a gun platform. Her 
bombs are artillery shells 
that can be projected 1,500 
miles to help achieve the 
purpose of all warfare— 
breaking the enemy's will 
to resist. 

Concurrent with the de- 
velopment of the heavy 
bomber has been that of 
lighter bombardment units 
—the medium bomber and 
the dive bomber—and the 
fighter plane, roving the 
skies to shepherd the 
bombers as destroyers 
rove the seas to protect 
the aircraft carrier and 
the battleship. 

The compression of time 
between the flight of the 
first powered airplane and 
the initial salvo of Super- 
fortress bombs on Tokyo 
is one of the greatest feats 
of engineering in the his- 
tory of man. It was al- 
most 600 years from the 
longbowmen of Crécy to 
the artillery barrages of 
World War I. It was a 
brief 41 years from that 
first 120-foot flight of the 
Wright Brothers at Kitty 
Hawk, N. C., to the 3,000- 
mile round-trip flights of 
the Superfortresses to 
Tokyo from the Marianas. 

The history of the AAF 
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THE WRIGHT BROTHERS 


Model "B," second airplane accepted by the Army, in flight over hear Park, Md. One of the pilots 


is Lt. Henry H. Arnold, now five-star general of the Air Forces. 


This plane had a wing span of 39 feet 


(compared with 1411/4 feet for the B-29 Superfortress) and was powered by a four-cylinder, 30-hp. engine. 


really starts not with the year 1909 and the 
delivery of the Army’s first plane, but with 
the Civil War. The first "air force" was a 
covey of balloons. From balloon perches, 
Union observers counted the Confederates' 
tent lights at night and so estimated their 
strength. Union balloonists “spotted” ar- 
tillery fire. Newspapers and magazines 
wrote glowingly of the “sailings’’ of these 


Heavier-than-air military flying began when the Wright ' 


requirement óf a speed of 40 miles an hour. 


landed on skids, 


“generals of the skies.” Military ballooning 
drew the first “antiaircraft” fire. From it 
came the first “bombproof shelters"—dug- 
outs protected by sandbags to permit bal- 
loon crews to escape the missiles directed 
at the gas bags. 

The Army’s interest in heavier-than-air 
fight was shown in 1898 and 1899, when 
the War Department subsidized Samuel 


Flyer" (below) surpassed the Army's drastic 


This, our first Army plane, was launched from a track and 
It was delivered in 1909. Two years later, the Signal Corps had a force of five planes. 


AIR WAR (continued) 


WORLD WAR, | 


Pierpont Langley with $50,000 to do experi- 
mental work on an airplane. After several 
years of effort, in the course of which 
Charles M. Manly developed the forerunner 
of today’s radial aircraft engines, Langley 
failed to fly. Less than two weeks later, 
on December 17, 1903, Orville and Wilbur 
Wright did fly. 

The Army accepted its first heavier-than- 
air flying machine:in 1909. The specifica- 
tions called for a speed of 40 miles an hour. 
The Wrights exceeded that by 2% miles. 
In 1911 Army aviation, under the Signal 
Corps, consisted of five planes, three built 
by the Wrights and two by that other hardy 
pioneer, Glenn Curtiss. In 1912 the rating 
of Military Aviator was established, and in 
that same year a youngster named Henry 
H. Arnold set an altitude record of 6,540 
feet and won the first Mackay Trophy for a 
speed of 43 miles an hour over a 30-mile 
course. 

Before war swept Europe in 1914, the 
Army's two dozen pilots knew they had 
their hands on a new weapon. They tested. 
a bombsight. In newspaper interviews they 
pictured a misty future in which whole 
battles would be fought in the air. Their 
imaginations were a bit ahead of the design- 
ers. Of eight planes sent to Mexico with 


Dogfight: Eddie Rickenbacker, flying a French- 
built € pad, trains his two Vickers machine guns 
‘on a fleeing Fokker D-7. Below are three 
famous Allied planes and, at far right, the 
twin-engine Martin MB-2, an American design 
that blazed the trail for our modern bombers. 
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MARTIN MB-2 
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World War | fighters on the line. About a third of the U.S. pilots flying over enemy lines at the close of 
the war were British-trained. Two squadrons, the 17th and 148th, flew Sopwith Camel pursuits with Royal 
Air Force until a few days before the Armistice in November 1918, when they joined U. S. Second Army. 


BEST GERMAN PLANES OF THE FIRST WORLD WAR 
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FOKKER D-7 pursuit. BMW 185-hp. engine, 135 m.p.h. RUMPLER two-seater observation, 260 hp., 109 m.p.h. 
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As late as the summer of 1918, the German Fokker pursuit was superior to ens the Americans were flying. 
Our contribution in aircraft design was limited, though we did develop the 12-cylinder Liberty ie In 
combat we flew Sopwith, Spad, and Nieuport fighters; French Breguet and British de Havilland bombers. 


“Black Jack” Pershing in pursuit of Pancho 
Villa in 1916, six crashed. 

But the Signal Corps fiyers were closer 
to the truth in their forecasts than those 
first tentative steps of military aviation 
indicated. By the time America entered 
World War I, in April 1917, British planes 
were fighting off zeppelin raids. Air duels 
between Germany’s Fokkers and the Allies’ 
Spads and Nieuports had tested the offen- 
sive possibilities of a weapon that was to 
help revolutionize the technique of warfare. 
. In airplane design and manufacture the 
contribution of the United States to the 
European air war was limited. We turned 
out some good training planes, notably the 
famous Curtiss JN or 'Jenny" series. We à — WIN, DAS ed ae, à; 
developed the famous Liberty 12-cylinder Eddie Rickenbacker Frank Luke 
engine. But in combat we flew British Sop- (25 victories]. (21 victories]. 
with and French Spad and Nieuport fight- "qe. | | 
ers, and French Breguet and British de Hav- 
illand bombers. American flyers in the AEF 
—many had cast their lot with the Allies 
before we entered the war— won their first 
victory on April 14, 1918, when Lt. Alan F. 
Winslow and Lt. Douglas Campbell brought 
down two German planes over the Toul 
airdrome. American squadrons took part in 
air operations at Chateau Thierry and par- 
ticipated in the climactic offensives of the 
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Raoul prom m George A. Vaughn - 
(17 victories). (13 victories). 


BETWEEN 


AIR WAR (continued) 
WORLD WARS 


The original B-17, first. flown in July 1935, 


B-17B, second in the Flying Fortress series, differed from the 


In the C and D models, produced a few months before Pearl Harbor, flush-type windows replaced blister turrets. 


St. Mihiel salient and the Meuse-Argonne. 

The aces of World War I, with stove lids 
as their only armor protection, flew to fame 
on less time in the air than the pilots of 
World War II had logged up to the end of 
their training. But American airpower had 
been incubated. Before the Armistice stilled 
the guns, a raid by more than 200 escorted 
American bombers showed the shape of 
things to come. Though it was produced 
too late for combat, a Martin twin-engine 
bomber (MB-2), carrying a crew of two or 
three, indicated the trend of American mili- 
tary thinking. 

Between wars, while an evangelist named 
Billy Mitchell stalked up and down the land 


92 


preaching the future of airpower, American 
airmen fought tradition and pinch-penny 
economy to keep an air force in being. 
Mitchell-directed Army bombers sank a 
modern battleship and three other warships 
to show it could be done. Two Army pilots, 
Oakley G. Kelly and John A. Macready, 
spanned the continent nonstop. Another did 
it between dawn and dusk. Two Army 
planes girdled the globe after British, Ital- 
ian, Portuguese, French, and Argentine 
planes had failed. Still another made the 
first flight between California and Hawaii. 
Jimmy Doolittle—the same Jimmy Doolittle 
who was to bomb Tokyo from “Shangri La" 
17 years later—flew 245.7 miles an hour in 


POPULAR SCIENCE 
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a dramatic demonstration of the airplane’s new speed. 

The framework of American air-warfare philosophy 
was gradually taking form. In 1935 the General Head- 
quarters Air Force, designed as a swift-striking defen- 
sive organization that could move to any point in conti- 
nental United States on short notice, was created. In 
the same year the Army accepted its first heavy, four- 
engine bomber, the Boeing Flying Fortress. It marked 
a new epoch in American military aviation. This ex- 
perimental B-17 made history with a 2,100-mile nonstop 
flight from Seattle to Dayton, averaging 232 miles an 
hour. After that, the development of heavy bombard- 
ment techniques was only a matter of refinement and 
a sufficiency of planes. 

While the United States, with its vast land area and 
long coastlines, was committing itself to the heavy 


The Army's first all-metal fighter, 
the Boeing P-26, was es m out in 
1932. It had a fixed landing gear. 
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B-17G added a remote-control chin turret for more protection. This also was the first with external bomb racks. 


BOEING P-26 
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Chennault's Flying Tigers gave a boost to American morale in the dark days after Pearl Harbor, when the 
Japs were sweeping everything before them. Flying outmoded P-40's against average odds of nine to one, 
they won every air combat they entered from their first encounter on December 20, 1941, until they were 
disbanded on July 4, 1942. They downed 287 Jap planes, with as many probables, lost only eight pilots. 


bomber as a primary weapon of air defense, 
the medium bomber and the fighter were 
not being neglected. From the open-cockpit 
Boeing P-26 of 1932, the Army's air arm— 
which with divorcement from the Signal 
Corps in its infancy successively became 
the Air Service, the Air Corps, and finally 
the AAF—progressed to faster, bigger, 
more heavily armed single-seaters. "There 
came in rapid succession the Republic P-35, 
the Curtiss P-36, the Bell P-39, the Curtiss 
P-40, the Republic Thunderbolt (P-47), the 
Lockheed Lightning (P-38), the North 
American Mustang (P-51), and the Nor- 


Early in 1942, the U. S. Far East Air Force and allied air forces held back the enemy advance in the south- 
west Pacific. The Fifth perfected its bombing technique at Wewak and Hollandia, annihilated a Jap convoy 


throp Black Widow (P-61) night fighter. 

From experience with the poky but sturdy 
Martin MB-2, the Fokker T-2, the Douglas 
World Cruiser, and that old '"coal-burner," 
as the pilots knew it—the Keystone bomber 
—came the North American B-25 and the 
Martin B-26, more than twice as fast as the 
pursuits of World War I. It was B-25's 
that dropped the first American bombs on 
Japan. It was B-26’s that did such a noble 
job in helping disrupt Nazi communications 
in France prior to the invasion of Fortress 
Europe. 

Japan’s blow at Pearl Harbor on Decem- 
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AIR WAR (continued) 
WORLD WAR, II 


To Europe went our heavy 
bombers, to help in the task of 
softening up Germany by day- 
light attacks on industrial 
targets. The American theory 
of precision bombing got its 
acid test in the flak-filled 
skies above Nazi war plants. 


In the months preceding the 
storming of Fortress Europe, 
Allied air forces paved the 
way. Here American bombs are 
plummeting down on the Mes- 
serschmitt fighter factory at 
Wiener Neustadt. By D-day,the 


Luftwaffe was only a nuisance. 


in the Bismarck Sea. In the 
latter action, 15,000 Japs died. 
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Telling blows by the Eighth and Fifteenth 

Air Forces in February 1944 crippled the 
Luftwaffe by destroying plane factories. 
|. Above: Liberators headed for the target. 


ber 7, 19841, while shocking, was 
only an epilogue to the Nazi march 
through Poland, the invasion of Nor- 
way, the fall of France, the subjec- 
tion of the Balkans, and the airborne 
capture of Crete. Airpower in its 
cumulative form had been loosed on 
the world. It was an offensive weap- 
on, but it was also a defensive weap- 
on. The Royal Air Force had proved 
that over London and the beaches 
of Dunkirk. 

In the dark days that followed 
Pearl Harbor there were two bright 
spots—the achievements of the Fly- 
ing Tigers, the American Volunteer 
Group, against the Japs in China and 
Burma, and Doolittle's raid on Japan 

on April 18, 1942. Airpower was 
proving to be something more—a 
factor in the national morale. Amer- 
ican airmen could fight—even in 

| equipment whose performance left 
something to be desired. At no time 


could the (Continued on page 192) 
Three planes that made history. TA 
96 The: P-40, our stand-by at the NORTHROP P-$ 


start of the war, is now out- 


moded by battle-born types. 
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HOT LATHER is fed to a shaver's face by a 
fountain shaving brush invented by Peyton 
Rowan, of Anniston, Ala. From a reservoir 
in the handle, a mixture of soap and water 
is forced through a feed pipe by a plunger 
when the user presses a thumb lever at the 
end. Electric heating wires around the feed 
pipe warm the soapy water as it passes 
through to a distributing head set in the 
bristles. The distributor also gives a mas- 
saging effect in working up a lather. Cur- 
rent for the heating element comes through 
a cord plugged into an outlet, 


COOL DRINKS come from this 
bottle, which has a blown-in ice 
chamber opening from its side. 
Originated by Daniel Platkin, of 
Los Angeles, Calif., the idea can 
also be applied to decanters, jugs, 
and other containers for bever- 
ages. The inventor foresees spe- 
cial usefulness for cooling drinks 
at picnics and barbecues. 


FLYING DECOY. Norvin Fay, of San 


P" Francisco, Calif., believes that ducks will 
LA ME Eii be fooled by his inflated rubber decoy. 
à "Ados M pa. p Filled with any lighter-than-air gas, the 
/ Wo ae be Ah d duck-shaped balloon is tethered by a line 


ec s ET at fm M that leads through an eyelet on a stake 
E ante cct do “<< to the blind. By manipulating this line, 


i E "LN 
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the hunter can raise or lower the decoy 
and make it give an imitation of a duck 
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from the inventors 


| FOR PICNICS, Henry Rothschild, of 
p New York City, has designed a table 
that folds up like a Gladstone bag for 
carrying. The legs, which fold into the 
case like those of a card table, are se- 
curely locked when open to prevent un- 
intentional collapse. One half of the 
case is occupied by a drawer for plates, 
cups, knives, forks, and spoons. The 
other half holds two folding chairs. The 
outfit is easily carried with a handle 

like a suitcase. 


| ARM WITH 
LATCH 


CHOOSE YOUR STONE, and the 


NO GAS COUPONS are needed to op- | jeweler attaches it promptly to th 

erate this legpower car. Pedals turn | ring 2 gem 
legpo a u ring, brooch, or pendant that you 

sprocket wheels connected by chains to | want. Interchangeable settin 

a drive wheel located at the center of the invention of Mitchel Stil p 


the vehicle. Either one or two persons Ne — 
may pedal; when one, he sits in the ——— n 
center and uses the inside pair of pedal | 
cranks. Riding on light, bicycle-type "assi 
wheels, the car body resembles that of A 
a gas-powered sedan. The inventor is 
Solomon Axelrod, of New York City. 


CAPT. GEORGE B. 


Dive-bombing the Japs was easy for these leatherneck 
flyers; it was getting back that was tough. The trip gave 
them a taste of life in the “splinter fleet”— and con- 
vinced them that they still liked planes best. 


ERLIAY ——— ENSEM — P cr ORVILLE SIMMONS 
USMCR | | C | USMC 


13 In a native village, they found a man , A few days later, they siartad lods in 
who spoke pidgin English. The news was TĦ | a native canoe. They ran into three PT E 
| bad: nl fighting pere them ane thoir intel boats at nightfall and climbed aboard one. Mf 
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A sister PT boat answering the call piled | 
up on the same reef. At dawn, Japs ashore 
gleefully opened up on them with three-inchers. 


TO 


] Heading home from a dive-bombing mission, fM [*» 9 Fighting clear of the sinking plane, Herlihy 
pilot Herlihy found his oil pressure down 2 and his gunner, S/Sgt. Orville Simmons, in- 
to zero and his bearings burning up. He eased fe flated their life raft. Battling through heavy 
| | wave crest as the engine froze, } = . surf, they capsized but reached an island safely. 
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Racing through the darkness, the rescue boat hit a reef that 
Fiore a hole in her hull. The skipper had to send out an SOS. 


In a hail of shells, ihy, Simmons, and © AESA | | | | 
iia crews of the two ied went over ihe EM [m Five days later, the two leatherneck flyers star 
side and swam through the shrapnel-torn surf to | I gered ashore at their base, resolved in the futu 
the third PT, which zigzagged off with them to safety. [ato stick to the air—whereo. they be high and dri 
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OR two years, Canadian engineers have destroying obstacle hidden in the waters 
been struggling to anchor a drilling barge between Vancouver Island and the main- 
to cut down Ripple Rock. This is a ship- land, on the vital water route to Alaska. 
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1 GIGANTIC WHIRLPOOLS and eddies in a current known to race at 20 knots have forced war- 

ships and freighters to crash against Ripple Rock. This obstruction, which has 19 pinnacles and lies 
under only nine feet of water at low tide, is a constant threat to the thousands of vessels that use this in- 
land channel to supply our bases in the North Pacific. Calm water prevails here for less than an hour a day. 


y. A ROCK BARRIER was projected in July 3 THIS CAUSEWAY, jutting out 250 feet into 
1942, to counter a lesser tiderace between the 2,400-foot-wide channel, is doing its job of 
Maud and Quadra islands, 1,600 feet from Ripple countering a current which had been driving ships 
Rock. Ten-ton rocks were spilled into the water. against the rock. The U.S.S. Saranac was lost here. 


4 CONCRETE ANCHORS, four weighing 75 tons and two 125 tons, were molded in thé spring of 

1943, Hauled into position on specially built scows and dumped over the sides, they were designed 
to maintain the $160,000 barge and its 80-foot drill tower in the raging current. Lines from the smaller 
anchors were made of ll/4-inch steel cable, while the 125-tonners were attached to ll/5-inch cables. 


5 DRILLING got under way after the barge, g CABLES SNAPPED, the first inside of 24 
anchored by the 550 tons of concrete, maneu- hours, || more within the next five months. 
vered to a spot above the rock. But the swirling Each time a cable broke, its anchor was lost and 
waters proved too tough for the heavy lines. had to beroplaced. Anew method had to be found. 


7 GIANT FIR TREES are now used to hold the drilling barge in place. Two lines of 134-inch cable 
span the channel 325 feet above the water. Lines extend downward from these to the ends of the 
barge. At water level, two more lines stretch from shore to vessel on one side. If this unique hitching 
plan works, 354 holes will be drilled in the 175 by 250-foot rock to blast it 30 feet below the high-tide mark. 


EMAUD ISLAN 


y 
"^ F- 
[4 " 


- 
ii E TIY -rF E a i - ^ 
3 * = EF. je z $ 1 J 
— dur -— le Su : a a = 
, = 


— — 


VANCOUVER "^ Su. 
è * yf ISLAND . 


y 


* 


3 ; i : 1 
» 3 E eB ' ; Y hs Wwe, E * i 


a | 


P a - ha s 


PE ae 


E 46 


The **Calliope^ Plays 


Here's how our 60-tube, tank-mounted rocket launcher 
looks by day and by night as its 4.5-inch projectiles 
whoosh off on their work of destruction. Elevation of 
tubes is controlled by raising and lowering the M-4's 
gun; rockets can be aimed and fired without crew mem- 
bers exposing themselves, Kodachromes from Photo & 
Gauge Section, Ordnance Research and Development 
Center, Aberdeen Proving Ground, Maryland. 
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The housewife sets an indicator on this electric stove, but 


it is sensitive thermostats that control burner and oven heat. THE THERMOSTAT ISA 
THERMOMETER WITH 


Our Watchdogs HANDS THAT . . 
of Heat and Power E: 


By GOLD V. SANDERS 


OPERATE s 
"HOUGH you may be entirely unconscious , DAMPERS d! 
of the fact, there are thousands of thermo- 
stats working for you right now, making your 
daily life more comfortable. The more we go in 
for automatic living, the more we depend upon 
these small instruments that are so efficient and 
yet so simple. 

Everything from heating pads to Super- 
fortresses depends upon thermostats for smooth 
and dependable operation. The B-29 has over 
300 of them to keep its many small motors and 
vital instruments functioning in temperatures 
that may change from 70 below zero to 100 
above in a matter of minutes. 

Your electric refrigerator would not be 
worth having without the thermostatic con- 
trol that weighs a few ounces and turns the 
motor on and off to maintain the proper tem- 
perature. Mechanized warfare would not be 
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WHAT DO YOU KNOW ABOUT 
THERMOSTATS? (Continued) 


possible without thermostats. Practically 
every piece of ordnance owes its efficiency 
to one or more of them. Your automobile 
has more of them than you probably sus- 
pect. 

If you have an ordinary room thermo- 
stat, you don't have to go down to the 
basement to regulate the furnace. The 
thermostat behind that small case on the 
wall figuratively goes downstairs for you 
as often as necessary, turning the fire up 
or down, keeping an even temperature in 
the living quarters, and doing it far more 
accurately than you could. 'This efficient 
chore boy is yours for life at a cost of about 
six dollars. 

The housewife sets her oven to the 
proper temperature to bake a cake. The 
thermostat is what she adjusts when she 
sets the dial. By this easy method she 
gives the thermostat her command, and 
from then on it will carefully turn on the 
gas, oil, or electricity as needed and ac- 
curately turn it down to keep the oven 
from getting too hot. 

While her cake is baking, the housewife 
may do some ironing with a modern elec- 
tric iron which also is held at the right 
heat for different kinds of fabrics by a 
thermostat about the size of a silver dol- 
lar. Such an iron will not overheat if left 
alone. 

The waffie iron flashes a light, a signal 
given by the internal thermostat, telling 
us that the waffle is done to the color se- 
lected and that the current has now been 
turned off. The automatic toaster is con- 
trolled in the same way. The water tank 
needs no attention if it is equipped with a 
thermostat. It always contains a given 
amount of hot water. 

In your car, the automatic choke is ac- 
tuated by a thermostat that graduates the 
amount of air admitted to the carburetor 
from a cold start to a full warm-up. An- 
other thermostat holds the water station- 
ary around the cylinders so that the en- 
gine warms up quickly, then opens a valve 
to permit circulation. The cigarette lighter 
inside the car that clicks out when the 
heating element is red hot owes its clever 
action to a simple bimetallic disk that 
snaps at the right time and turns off the 
current. Perhaps the latest of everyday 
things to come under control of a thermo- 
stat is the soldering iron. 

These are the most common tasks of 


thermostats, those nearest to us in our. 


daily habits. In factories, of course, they 
do an endless variety of intricate and vital 
jobs without which modern mass produc- 
tion would not be possible. War weapons 
of all kinds depend upon their simple, 
positive action. Many of these thermo- 
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ELECTRIC IRON, ROOM THERMOSTAT. 
In the iron, a little metal disk clicks to make or 
break the circuit. In the room thermostat, a coil 
moves to regulate heat supplied by the furnace. 


GAS RANGE oven heat is governed by th 
brass-tube type. When temperature reaches the 
dial setting, the flame is lowered for even heat. 
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ELECTRIC REFRIGERATOR cooling unit is op- 
erated by a motor controlled by bellows. Current 
comes on when expanding bellows joins contacts. 


BIMETALLIC TYPE. Thermostats of this 


kind depend upon the variation in expan- 
sion of two metals (usually brass and steel) 
joined together in strips, coils, or 


STEEL 


disks. 


COOLED HEATED 

IN AROOM THERMOSTAT 
ELECTRICAL 
CONTACT FOR | B bc 
LESS HEAT 
BRASS EX- | | i. E 
PANDS AND sTeeL 
CONTRACTS MOVEMENT 
MORE THAN OF THIS 
STEEL, GIVING SHIFTS ARM 
MOTION TO TO HEAT 
CONTACT (SANGE 
ARM DESIRED 


BRASS-TUBE TYPE. The difference in the ex- 


pansion rate between a porcelain rod (or one of 
carbon) and the brass tube provides the action. 


SPRING 


BRASS PORCE LAIN 


BRASS TUBE CONTRACTS WHEN COOLED, FORCING 
PORCELAIN ROD TO LEFT, OPENING VALVE. HEAT 
EXPANDS TUBE, PERMITTING ROD TO MOVE TO 
RIGHT. SPRING CLOSES VALVE 


BELLOWS TYPE. These get their ac- 
tion from expansion and contraction of 
flexible metal bellows, using a liquid or 
a vapor to provide the necessary pressure. 


VALVE CLOSED 
WHEN WATER IS 
COLD, OPENS 
WHEN MOTOR 
WARMS UP, 
ALLOWING 
CIRCULATION 
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IN WATER JACKET OF CAR 


ELECTRICAL 
CONTACTS 


WHEN BULB 
I$ HEATED, 
BELLOWS 
EXPAND AND 
CONTACT 1S 
MADE 


ELECTRICAL 


APPLICATION LIQUID 


OR GAS 
IN BULB 
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(Spencer Thermostat Co. photo) 


ELEMENTS for bimetallic-type thermostats may 
take the form of coils (two left columns), simple 
strips anm column), springlike spirals (fourth 
column), or disks. In each case, different expan- 
sion rates of component metals produce movement. 


METAL BELLOWS for thermostats are specially 


designed to hold various types of liquids or vapors. 
The bellows itself may be a valve, expanding as 
water inside it is heated. Or it may be inflated from 
pressure tubed from a liquid or gas-filled bulb. 


(Photo by Fulton Sylphon Co.) 
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FIRST THERMOSTAT. This unit could be set 


to cooler or warmer, not to degree of heat. 


BIMETALLIC DISK actuates a circuit-breaker 


thermostat (below), a type employed in vehicles. 


WHAT DO YOU KNOW ABOUT 
THERMOSTATS? (Continued) 


stats are of the circuit-breaker type and guard the 
myriad small motors in mechanized equipment from 
overheating and overloading. They also keep the 
oil at the proper temperature in hydraulic gun 
mounts. 

Since we depend so much upon thermostats, per- 
haps it would be interesting to know more about 
what takes place behind the dials that we adjust 
to do our bidding. A thermostat is actually a very 
simple instrument. It works by taking advantage 
of the expansion caused by heat—the expansion 
of either metal, liquid, or vapor. Any thermostat 
is essentially a thermometer, but whereas a ther- 
mometer only tells what the temperature is, the 
thermostat does something about it. The thermo- 
stat determines what the temperature range shall 
be within the area assigned to it. 

One of the most common types is that actuated 
by a bimetallic strip, coil, or disk. In all these 
units, one side of the metal element is of a metal 
having a high coefficient of expansion, such as 
brass, the other side of a steel alloy or some other 
metal which expands little under the influence of 
heat. The different rates of expansion of the two 
sides give an accurate gauge of the temperature 
and at the same time a mechanical force to open 
and close valves or electric circuits. 

Another common type gets its action from ex- 
pansion and contraction of flexible metal bellows 
containing various types of liquids or vapors for 
different kinds of jobs. In your electric refrigerator, 
for instance, this liquid may be one that boils at a 
low temperature. This creates vapor pressure which 
causes the bellows to expand and close the circuit 
to the motor. 

Still another type in wide use employs a brass 
tube containing a rod of carbon or porcelain, the 
differential in expansion rate between the tube and 
rod giving the necessary action. 

For highly critical regulation, as in some factory 
processes, a thermocouple is employed as the heat- 
measuring agency. In these highly accurate in- 
struments the differential in expansion between 
two metals sets up an electromotive force, and 
the change of this force is measured. In a series 


of thermocouples, (Continued on page 190) 


HOT OIL is used to test bi- 
metallic thermostats whose 
field of control is to be from 
212 to 350 degrees Fahrenheit. 
A unit is dunked and the mi- 
croscale indicator held by the 
workman shows how it responds. 
Instruments designed for use 
up to 212 degrees are checked 
in water; those for extremely 
high temperatures in lava. For 
thermostats to be used below 
the freezing point, a silicate 
solution is the testing medium. 


(Photo by Spencer Thermostat Co.) 
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Ready for a theoretical trip to the substratosphere in an ice chamber, the breathing robot wears a fly- 
er's mask fitted with an electric warming jacket that keeps frozen moisture from clogging the air ports 


"Breathing Head” Tests Masks 


ITH its head in an ice chamber and 
Wiss lungs in a box outside, a robot 
works overtime at Wright Field to save the 
lives of high-flying bomber crews. Its job is 
to test oxygen masks under high-altitude 
conditions, replacing human guinea pigs. 

Every factor in human respiration can 
be reproduced by the “breathing head" and 
its connected apparatus. Temperature and 
humidity of breath are duplicated. Even the 
rubber skin is warmed to the temperature 
of human skin in substratosphere cold. 

Already the head has helped Aero-Medical 
Laboratories to devise an electric warming 
jacket, worn over the mask, that keeps the 
breath from freezing and clogging the 
breathing ports. General Electric made the 
robot head and the warming jacket. 


LUNGS of the robot are a bel- 
lows, worked by a heart-shaped 
cam that gives a natural pause. 


| CAN TOO 
DO IT. SEE? 


SOME GIRLS CAN'T WINK. 
A survey made in a Western 
university some years ago es- 
tablished the fact that about 
one out of four of the co-eds 
was unable to wink. Lack of 
separate muscular control of 
the two eyelids is the cause 
of this serious handicap. 
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| DUST OUT OF 
M^ MY EYES! 


BEES USE AN EYE BRUSH. Every honeybee 
carries a brush for regular use in cleaning 
its eyes. The brush is a tuft of bristles on 
the outside of the leg, and is used by the 
bee for removing pollen or other foreign 
matter that he has picked up while rum- 
maging around among the flowers. 


WHALE'S EYES ARE BIGGEST. Some spe- 
cies have peepers as large as grapefruit. 
An ostrich’s eyes top any land creature’s 


for size, while,a horse has the largest of any - 


land mammal. Birds generally have huge 


eyes. Those of some hawks and owls are as - 


large as humans’. 


notice this symbol on a dol- 
lar bill? The pyramid with 
an eye is from the Great 
Seal of the United States, 
it represents 
many interventions of Prov- 
in behalf of the 
American cause. 
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ON'T believe anything you hear, and | 


rM. 

8 only half of what you see” comes fairly 
close to being good advice. The Better Vi- 
sion Institute has gone into the subject of 
seeing with great thoroughness, and many 
of its findings help us to understand what 


|I HELP LIGHTEN 
YOUR FINANCIAL 
PROBLEM! 
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HAS EYES. Ever 
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HOW HEAVY IS LIGHT? 
You could carry about all 
you've ever seen in your vest 
pocket. Light coming from 
a 10-hp. searchlight for 100 
years would weigh less than 
one hundredth of an ounce— 
a bit more than four grains. 


G 
NW [i | KEEP COOL 
d N | THIS WAY,AND 
Zoo U [ NO WATER TAX! 


we see with our own eyes and what other 


iS v J animals see with theirs. One of the many 
| valuable results of this scientific research 


has been improved eye comfort and greater 


efficiency for the workers in war planta and | 


bommen offices. 
IT'S ALL DONE 
WITHOUT 


EYES ARE CAMERAS. The image on the 
retina of the eye, just as in a camera, is al- 
The brain, however, in- 


ways upside down. 


terprets it right side up. There have been 
cases where the brain has not worked nor- 
mally in this respect, so that the victim has 
had to live in a world that was literally 
topsy-turvy. 


GRUESOME, > 
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THE SPIDER SEES A LOT. It’s 
practically impossible to creep 
up on him unperceived, for 
most spiders have eight eyes 
grouped symmetrically around 
the sides of the head. All 
spiders have eight legs, but the 
number of the eyes varies from 
two to eight. Spiders have two 
types of eyes: nocturnal, es- . 
pecially suited for seeing at 
night, and diurnal for use dur- 
ing the daylight hours. As a 
rule, the color of a spider’s 
eyes is either red or green. 
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NICE HON. 
PUSSY COME Ò 
HERE PLEASE! i 


EVER SWALLOW AN EYEBALL? In some 
parts of China it is believed that the eye- 
balls of animals swallowed whole will im- 
prove human vision. If they are from noc- 
turnal animals, so much the better. 
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FISH GETS NO SHUT-EYE. The poor fish 
can’t get his 40 winks because he has no 
eyelids. The eye surface keeps moist, how- 
ever, for obvious reasons. Fish-eye lenses 
are round, and do not contract like the 
human-eye lens. Muscles pull them back- 
ward and forward to change focus. 


MOVIES DON'T MOVE, but because it 
takes about a fortieth of a second for a 
picture to fade from the retina, each indi- 
vidual picture projected on the screen 
blends into the next one and thus creates 
the impression of motion. 
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A WIRE STRIPPER 
that works in tight 
places is proving use- 
ful to the Army Air 
Forces, especially for 
quick electrical repairs 
on bombers in combat. 
Adjustable for five 
gauges of wire, it nips 
through the insulation, 
strips it back about 1% 
inches, and holds it 
~~ there while the splice is 

a QS : E ca i d iude à made. When the tool is 
] Toothed jaw at left grips wire; 9 Further pressure strips the wire. removed, the insulation 

cutter at right nips insulation. Dog holds jaws apart for splice. Springs back into place. 


FILE CHIP PLOW. A small square of soft 
metal attached to a regular file cleaner re- 
moves chips of lead, aluminum, and other 
soft metals from between the teeth of a file. 
Made by the Cincinnati Tool 
=A Co., the plow has four edges 
=>» WEM for use with files of different 
‘4% tooth patterns. 


W 
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WELDING TWEEZERS developed for 
spot-welding radio-tube wires are 
handy for work on any small parts in 
hard-to-get-at places. Parts to be 
joined are pressed together and cur- 
rent is turned on. Made by New Jer- 
sey Jewelers’ Supply, Newark. 


BRUSH-TYPE SANDER that can be fitted to most 
motor shafts is adapted to finishing automobiles, 
furniture, and models, or other jobs involving all 
types of materials. It is effective on irregular 
surfaces, and can be loaded with the correct 
abrasive for any job. Makers are Exactone Tool 
& Die Co., Hollywood, Calif. 


ON A CAR IN THE SHOP 
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ENTIRE LEADING EDGE 
iS A DETONATOR FOR 
EXPLODING WAR HEAD 
ON. IMPACT 
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Jap "BAKA" SUICIDE PLANE, 
SUSPENDED BENEATH A 
"BETTY" BOMBER, 15 
RELEASED WHEN TARGET 
IS SIGHTED 


ATTACHES 
TO MOTHER 


FRONT 
ATTACHMENT 
FITTING SERVES 
AS DIVING 
SIGHT 


IMPACT 
s} DETONATOR 


WAR HEAD 
FILLED WITH ONE 
TON OF HIGH 
EXPLOSIVE 
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^K, SUICIDE PLANE 
HITS SHIP 
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Japs Gamble on “Human Bombs” 


AP “Baka bombs” hurled at U.S. in- 
vaders of Okinawa are now revealed as 
a desperate application of suicide tactics to 
a weapon resembling the Nazi V-1 and V-2 
robots. In the drawing above, artist Stewart 
Rouse gives his conception of one type of 
“human bomb,” based on details from re- 
ports of American observers. 
This “Baka” is a small, rocket-propelled 
plane with a wing span of about 16 feet 
and a length of more than 19 feet. Carried 
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to the scene of action under the belly of a 
larger plane, it is launched and guided at 
its target by a suicide flyer. If its nose or 
wing strikes any solid object, the heavy 
charge of explosives in the war head is 
set off. 

The death-devoted pilot wears a burial 
robe and a rising-sun head scarf containing 
farewell messages from his relatives. Scorn- 
ful Americans supplied the name “Baka,” 
which is Japanese for “Stupid.” 
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How Planes Fight the 


Ice got a choking grip on this B-17 propeller as 
it built up around the hub and onto the blades. 
lee formation on a "prop" robs it of its thrust. 
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By MAJ. JOHN C. 
and MAJ. CARL T. 


HERBST 
SIGMAN 


HE day was bright and clear, the mer- 

cury a couple of degrees above freezing. 
Puddles of water dotted the airfield. The 
pilot taxied to the end of the runway and 
tried to swing his plane around—but by 
then it was vibrating badly from the accum- 
ulation of ice on the propeller and the ailer- 
ons were frozen tight. Taking off would 
have been fatal. 

An ice-coated airplane flounders in the 
air like a swimmer wearing a heavy over- 
coat. On the ground or in the sky, a cum- 
bersome burden of frozen moisture can be 
picked up in a few minutes, and even an 
invisible film of ice may drag a plane down 
if it is not quickly liquidated. Fortunately 
for everyone who must fly under ominous at- 
mospheric conditions, however, many ways 
have been invented to give ice a hot-foot. 


POPULAR SCIENCE 


"White Devil" of the Air 
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The propeller blast from a plane on the 
ground may splash water from puddles 
onto the wing. 'This water was not frozen 
when it lay undisturbed, but is turned 
quickly from a liquid to a solid cloak when 
agitated and sprayed over a plane. 

Icing during flight is usually heaviest at 
temperatures around 25 degrees Fahren- 
heit; it is less frequent below zero, and 
rare at temperatures lower than -30 degrees 
or altitudes greater than 25,000 feet. It is 
most likely when the moisture in the at- 
mosphere is visible as mist, rain, or snow. 

Turbulent frontal clouds contain large 


drops that form “glaze,” the kind of clear. 


ice that tinkles cheerfully in a glass. Rough 
and granular 'rime" ice results from the 
smaller drops of water in stratus and fog. 
It resembles the accumulation on refrigera- 
tor coils, and the additional drag on an air- 
plane from this kind of ice is greater than 
from feathery frost or glaze. But the ice 
formations on planes are rarely all rime or 
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all clear; in most cases they are mixtures. 

The wing is the most readily affected 
part of à plane. The airfoil, or cross-sec- 
tional shape, of every wing is carefully de- 
signed to permit a smooth flow of air around 
the wing surface. Ice builds up first on 
the leading edge, then creeps along the top 
and bottom. The wing thus acquires a 
strange, new, changing shape. The airfoil's 
efficiency is lost—and, at the same time, 
the load that the wing must support in 
flight is increased by the weight of the ice. 

Rubber 'overshoes" are the most famil- 
iar equipment for quickly dislodging ice 
from wing and tail surfaces. They are at- 
tached to the leading edges of the wing, 
fin, and stabilizer, and fit flush when not 
inflated. But there are manifolded cells 
within these de-icing shoes, into which air 
is fed periodically by an engine-driven vacu- 
um pump. The cells are thus expanded in 
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rotation, and this pulsating action cracks 
loose the thin ice sheets. 

Unfortunately, these overshoes 
shake off ice already built up on the top- 
side or undersurface. Another disadvantage 
is that the shoes act as spoilers, disturbing 
the flow of air over the wing. Hence, they 
cannot be used when taking off, flying at 
low speeds, or landing. 

A more efficient way of forestalling icing 


annot 


is the use of “hot wing” apparatus devel- 
oped by the NACA and Consolidated Vul- 
tee Aircraft. This consists of a duct system, 
through which hot exhaust gases are piped 
from the engines to the wing and tail sur- 
faces. No pump is required with this super- 
heating device, because hot air is rammed 
through the ducts by the propeller blast 
when the plane is on the ground and by im- 
pact airflow when it is aloft. 


WHEN ICE ATTACKS A PLANE IN FLIGHT, 


CENTRIFUGAL FORCE HOLDS FLUID 
IN RING AND FORCES IT OUT OF 
SPRAY JETS 


e e e ON PROPELLERS 


z 
 ANTIFREEZE 
SPRAY I5 
CARRIED ALONG 
BLADE'S LEADING 
EDGE TO TIP BY 
CENTRIFUGAL 
FORCE 


SUPPLY PIPE KEEPS e «CN 
SLINGER RING FULL SWR MA. 
OF ANTIFREEZE FLUID 


SPRAY SECTION A-A 


SLINGER-RING JET- "ll WV — THROUGH 
PROPELLER DE-ICER CN Ma 


ELECTRICAL CURRENT heating a middle 
layer of chemically treated synthetic rubber 


melts ice on a blade's leading edge. An in- 
ner layer insulates, outer layer is protector. 


ICELAC, a chemical de-icing lacquer of the consist- 
ency of glycerin, is painted on, drying with o shiny, 
tacky surface. Ice-releasing chemicals in the compound 
afford protection until the substance loses its sheen. 


ANTIFREEZE SHOE. Fitting snugly over the 
& leading edge of a propeller, the antifreeze | 
' shoe squirts a solution that de-ices the blade 

and lessens the possibility of more ice forming. 


OF ICE FORMATION 
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Ice on a propeller, like ice on a wing, has 
two bad effects: the sharp, airfoil-shaped 
blades are turned into clumsy clubs that 
cannot bite the air properly, and the weight 
of the ice simultaneously throws the pro- 
peller out of balance. Rubber-covered spin- 
ners have been developed to protect the 
prop hub and pitch-changing mechanism; 
and a coating of castor oil or some other 
antifreeze can be applied before each flight. 


THE AIRMAN'S DEFENSE 
e è e ON WINGS 


RUBBER BOOTS that ex- 
pand and contract break up 
a wing's ice coating, which is 
whisked away by the air- 
stream. Photos at right show 
sheet of ice before and after 
pulsating boots attack it. The 
stretchable nylon-fabric boot 
below fits snugly on a wing. 


Here's a de-icer mockup of 
the Douglas C-47 Skytrain, 
which is used to demonstrate 
parts at the Western Tech- 
nical Training Command b 
School, Long Beach, Calif. 
Controls operating de-icers on 
wings and tail group may be 
seen within nose and on walls 
behind the engine locations. 
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PLANE'S MOTION, 


MOVING AIR SPEEDS EVAPORATION, 
LOWERING TEMPERATURE AND 


| HASTENING FREEZING 


Protection of the blades is more difficult. 

The “slinger ring" was the first effective 
device developed for this purpose. It in- 
cludes a collector ring, fitted to the prop 
hub, through which anti-icing fluid is 
sprayed onto the blades from feeder tubes 
extending out from the ring. Centrifugal 
force pulls the fluid into the tubes from the 
ring and keeps it moving outward toward 
the tips of the blades. A supply line, lead- 


IS . . . DE-ICING 


A LIQUID-FUEL AIR HEATER 

BLOWS HOT AIR THROUGH DUCT 
/TUBES TO WARM SURFACES 
OF GUN TURRETS 


/ HEATERS DELIVER 
HOT AIR THROUGH 
CHANNELS IN TAIL 
LEADING EDGES 


LIQUID-FUEL AIR : 
HEATERS WITH BLOWERS- 
^ SEND HOT AIR TO | 
WARM WING'S 
LEADING 
EDGE 


LIQUID-FUEL AIR- 
HEATERS SEND 
HOT AIR TO WARM 
WINDSHIELD AND : 
GLASS SURFACES 


MULTIPLE HEATERS, spotted in vital places on bombers, flying boats, transports, or fighters, blow 
hot air through the wings and around control surfaces, defying any frost or ice to form. Heaters operate 
automatically or are manually controlled, using liquid fuel. Cutaway view shows system on a B-24 Liberator. 


ing from a reservoir in the plane's engine 
compartment, keeps the slinger ring full of 
pure isopropyl or a mixture of 85 percent 
ethyl alcohol and 15 percent glycerin. Two 
quarts an hour of this antifreeze solution 
are pumped into the ring. 

Another fluid anti-icing method is to place 
a narrow rubber shoe on the leading edge of 
each blade, through which an antifreeze can 
be fed to the surface of the blades. 

The “hot sandwich" is a newer rampart 
against ice on propeller blades. Goodyear, 
Goodrich, the U. S. Rubber Company, and 
others have developed this device to provide 
thermal protection by means of electrical 
heating elements. The “meat” of the sand- 
wich is a special synthetic-rubber layer im- 
pregnated with chains of carbon particles 
that conduct electricity. This is insulated 
from the blade by a layer of nonconductive 
rubber that forms one side of the sandwich, 
and protected from abrasion or other dam- 
age by an outer layer of insulating rubber. 
The heat from the electrically charged car- 
bon particles in the middle of the sandwich 
melts ice off the blade. Another version of 
the sandwich idea has a grid of copper-wire 
mesh between layers of protective rubber: 

A chemical anti-icing lacquer called Ice: 
lac that may be sprayed or painted on prop 
blades is another recent development. It is 
black, with the consistency of glycerin, and 
easy to apply. One application may last 
several hundred hours, but the lacquer can 
be applied more frequently under severe 
icing conditions. Among the advantages 
claimed for this lacquer are the elimination 
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of mechanical elements and the saving of 
weight. 

Even on clear days, in temperatures as 
high as 65 degrees F., “refrigeration ice" 
may cause carburetor trouble. Rough run- 
ning and loss of power may be symptoms of 
this, and it is quite common. It occurs be- 
cause the expansion of air and rapid evap- 
oration of gasoline within the carburetor 
may lower the inside temperature as much 
as 60 degrees. 

Two other varieties of carburetor icing 
are likely when other parts of the plane are 
collecting frozen moisture. “Impact ice" 
results from sleet or other precipitation in 
the air that enters the carburetor intake. 
“Throttle ice" forms at, or near, the throttle 
(or butterfly) valve when particles that 
freeze in the chilled air stream are deposited 
on the cold metal walls of the valve. 

Many planes now are fitted, however, with ` 
carburetor heaters that use exhaust gas to 
warm the entering air. The newest develop- 
ment is an anti-icer system in which alcohol 
is pumped into the carburetor throat. 

Ice, moreover, can queer a pilot's instru- 
ments just when he needs them most. Static 
air pressure is routed to the altimeter, 
air-speed, and rate-of-climb instruments 
through a pitot-tube head, and a small 
amount of ice in or around this opening may 
change the course and velocity of the in- 
coming air in such a way that the indica- 
tions given by the instruments are false. 
Pitot tubes now are being electrically 
heated, and some installations have the tube 
mounted flush in the wing's leading edge 
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HEATED AIR IS DISTRIBUTED 
LEADING EDGES OF TAIL AND FIN 


LIQUID-FUEL HEATER — 
HEATS AIR 


AIR SCOOP BRINGS. c y 


IN AIR TO HEATER 


Qair is HEATED ee 
WHILE PASSING : 


; THE HEAT 
: EXCHANGER 


O Hor air is | 
DISTRIBUTED THROUGH 
DUCT, FROM WHICH IT 


instead of projecting ahead of the wing, 
thus lessening the exposure to icing. 

Ice may weigh down and snap radio an- 
tennas just as it severs telephone lines. It 
may bridge over insulators and ground the 
antenna to the plane, and at the same time 
it may knock out the direction-finder loop. 

At the same time that communications 
and other vital parts of à plane freeze up, 
the windshield, bombardier's window, and 
even the turrets may be affected. In some 


LABORATORY and field tests are 
carried on constantly to combat flight's 
icing hazard. Above, scientist studies 
ice formations created in a wind tunnel; 
outrigger spray is used in flight tests. 
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HOT-WING SYSTEM on a PBY Catalina keeps hot air circulating at 60 
degrees F. so that ice cannot form on leading edges. Tail assembly also is 
protected. Heat exchangers in engine exhaust pipes utilize exhaust gases. 
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cases, this icing has been so severe that 
glass has had to be broken to attempt a 
landing, exposing pilots to 100-mile-an-hour 
gales of frigid air. 

Ice, in fact, is so great a danger that, 
when it forms or is likely to form, the wisest 
course is to get as far away from such at- 
mospheric conditions as possible. This is 
the advice of the NACA, Air Technical 
Service Command, and other experts experi- 
menting with ways to beat the weather. 


What's New in 
Modern Living | 


ARTIFICIAL SUNLIGHT generated by a new 
Westinghouse lamp is so rich in ultraviolet 
energy that a tan can be acquired at home 
three times faster than at the seashore in 
midsummer. Developed by the Westing- 
house Lamp Division, at Bloomfield, N. J., 
the 275-watt lamp screws into any con- 
venient A.C. socket and requires no special 
auxiliary equipment. Tests have shown that 
it has a life of 400 normal sun baths. 
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HOW MUCH TOBACCO remains in this 
humidor and pipe set can be seen at a 
glance. Designed by Delda Displays, of Los 
Angeles, it is made of clear acrylic plastic 
trimmed in black. The cover, sides, and 
base of the humidor are all transparent. 
Black plastic is used for the lifting knob, 
base trim, legs, and convenient racks for 
12 pipes, three on each side of the humidor. 


DETACHABLE HANDLES produced by Herr 
Metal Products, of Collinsville, Ill., clamp 
on any container with a bead edge. Thus a 
tin can becomes an adequate beer stein, and 
a paint container may be carried without 
soiling the fingers. The handles can be 
sprung to fit containers of various heights. 


HIGH-SPEED DEFROSTING of frozen foods 
has now been accomplished by use of an 
“oven” in which the floor and ceiling are 
insulated electrodes connected to a high- 
frequency generator. Dielectric heat pene- 
trates to the core of the mass of food, in- 
ducing uniform defrosting. In tests con- 
ducted at the Federal Telephone and Radio 
Corporation laboratory in Newark, N. J., 
frozen cherries showed thawing in six sec- 
onds. Frozen peaches in 30-lb. cartons, nor- 
mally requiring 20 hours to thaw, were de- 
frosted in less than 15 minutes. The process 
has been adopted by A & P food stores for 
thawing food in bulk. 
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BASEBOARDS ARE RADIATORS in an ex- 
perimental home at the University of Illi- 
nois. Made of hollow cast iron in the shape 
of baseboards 6" high and less than 2” thick, 
the radiators are installed around the bot- 
tom of outside walls in place of wooden trim. 
Hot water coursing through the metal base- 
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boards from a regular boiler kept the home 
fully comfortable last winter. Painted a 
matching color, they are hardly noticeable. 
Pipe connections from the boiler are con- 
cealed in boxes at the ends of the walls. 


FIRE HAZARDS in the home are 
strikingly demonstrated by Fire 
Chief Howard Humes, of Ballston 
Spa, N. Y. Using a toy house made 
of metal with a glass front, he 
shows how easily gasoline or dust 
may produce fires. At the left, 
fumes coming from the gasoline- 
soaked sponge at the top of the 
stairs are ignited by a candle. At 
the right, a mixture of sawdust and 
cornstarch explodes when blown in- 
to the flame with a bicycle pump. 


A PORTABLE LOCK developed by Wonder Lock, 
of Chicago, is designed to fit nearly every type of 
door or drawer. It consists of a closely notched 
ratchet bar 414,” long, a brace plate, and the lock 
proper. The thin ratchet bar fits into the latch 
recess of a door or 
hooks on the frame at 
the top or bottom of 
a drawer. Both the 
plate and lock then 
slide on the bar, and 
a key is used to se- 
cure the lock. The 
plate keeps woodwork 
from being marred 
and makes it possible 
to protect two draw- 
ers with one lock. No 
tools are required. 


PAPER CONTAINERS resembling egg 
cartons have been devised by Sylvania 
Electric Products, Inc., for the sale of 
light bulbs. The cartons, made in sev- 
eral sizes, provide a convenient place 
to store spare bulbs safely. 


HAULING on and off the highway comes easy to the jeep. It can handle a trailed load of 5,500 Ib. with 
a reserve for steep grades or poor footing. Note the protective wire shroud over the radiator grille. 
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Meet the Postwar Jeep 


ITS CIVILIAN GARB, THE LITTLE BATTLE BUGGY IS 


READY FOR VARIED NEW CAREERS ON U. S. FARMS AND RANCHES 


( AUCY and seemingly indestructible, the 
~J jeep has captured the fancy of America. 
Ever since, five-odd years ago, the Army’s 
14-ton truck bounced off the drawing board 
and into the newsreels, owning one has been 
something of a goal for thousands of citi- 
zens. That this will be possible was re- 
vealed recently when Willys-Overland, one 
of the three makers of wartime jeeps, an- 
nounced plans for marketing a postwar ver- 
sion on a world-wide scale. 

Essentially the same as the wartime jeep 
(Model MB), the new vehicle (Model CJ-2A) 
will have a number of modifications de- 
signed to suit it better for civilian use, 
mainly on the farm. A different body, a new 
radiator shroud designed to give ample cool- 
ing during prolonged pulling in low gear, 
new gear ratios and a larger clutch, and a 
power take-off in the rear are among the 
most important changes. According to 
Willys-Overland, the postwar jeep is con- 
ceived of as a single vehicle that combines 
the basic functions of a light truck, a 
tractor, a passenger car, and a mobile power 
plant. 

The power take-off, offered as extra 
equipment, is designed according to tractor 
standards for driving towed farm imple- 
ments. Through a 14” spline shaft that 
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turns clockwise when viewed from the rear, 
it delivers to the implement approximately 
20 hp. when the jeep is moving at 4.2 m.p.h. 
A separate 8" pulley-drive unit may be at- 
tached to the power take-off shaft and 
furnishes 30 hp. at a belt speed of 3,100 
feet per minute. The drive in both cases is 
by an independent propeller shaft that ex- 
tends back from the transfer case and is 
engaged by a shift lever beside the driver's 
seat. A governor, also provided as extra 
equipment, permits regulated engine speeds 
from 1,000 to 2,600 r.p.m. in steps of 200 
r.p.m. 

The four-wheel drive of the military ver- 
sion has been retained and is expected to be 
particularly effective on uneven or loose 
soil. Tests with the new model indicate a 
sustained drawbar pull of 1,200 lb. may be 
achieved, with reserve for grades and irreg- 
ular soil conditions. On the highway, the 
postwar jeep will pull a trailed load of 5,500 
lb. with adequate reserve power for steep 
grades. A larger clutch, wider transmission 
teeth, and slightly different ratios in the 
transmission, transfer case, and front and 
rear axles are other changes made to permit 
heavy pulling. 

Except for a new generator, the omission 
of static-suppression devices, and several 
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NG is another 


the jeep can tackle. As shown ab 


ove, the body differs from that on 


the wartime jeep in having a detachable tail gate, a new kind of top, and a spare tire mounted on the right. 


other minor adaptations, the engine is 
the same as that used in more than a half 
million wartime jeeps. It is a four-cylin- 
der, L-head engine with a displacement 
of 134.2 cubic inches, a compression ratio 
of 6.48 to 1, and a rated output of 60 hp. 
at 4,000 r.p.m. Gasoline consumption on 
the highway is reported to be 18 miles 
per gallon. Top road speed is 60 m.p.h. 
The body, of welded 18-gauge steel, 
differs from that on the military jeep in 
that the spare tire is located on the right 
side, a detachable tail gate is provided at 
the rear, and the back seats are removed 
to give greater carrying capacity. A 
passenger seat beside the driver and a 
double rear seat are available as extras. 
The gasoline tank, which has a 1014-gal. 
capacity, is beneath the driver's seat. 
[Turn the page.] 
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Four shift levers are spotted near the driver's right 
hand. Below, the various power trains are illustrated. 
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POW ERING 5 various Vind "m "He eplomanicke is done through 
the take-off. As much as 30 ii is available from the belt Fes, 


PLOWING SNOW with the postwar jeep is aided by the 
four-wheel drive, traction-tread tires, and gross weight of 3,420 Ib. 


SPRAYING . pe or r Insecticide 1 is anther ts jeep els Flara è 
paint-spraying compressor is driven by the power take-off shaft. 


TOWING either farm implements or a trailer is done with 
this drawbar. The power take-off, not shown, doesn' t interfere. 
| AM ^ | 


To cast light on the question of 
what jobs the jeep will do best, 
Willys-Overland has engaged in 
extensive testing in cooperation 
with numerous agricultural col- 
leges and experimental stations. 
The list of different jobs that it 
has tackled is almost as big as 
farming itself; it includes plow- 
ing, disking, dragging, planting, 
and cultivating; operating a com- 
bine, binder, threshing machine, 
and elevator; hauling, raking, 
sawing, spraying, pumping, dig- 
ging post holes, and spreading 
manure. 

Other than on the farm, numer- 
ous different applications for the 
postwar jeep have been envisioned 
by its makers, and some have al- 
ready been tried out. Among 
them are operating a light plant, 
maintaining phone and power 
lines, herding cattle and sheep, 
serving as a police car, skidding 
logs, switching yard freight, act- 
ing as an airport tug, digging 
wells, plowing snow, fighting fires, 
and stretching fence wire. 

Recognizing that some farm 
experts have predicted that jeeps 
would be inefficient or expensive 
in certain tasks, the makers point 
out that the postwar model was 
not designed to compete with any 
specialized equipment, limited in 
function and therefore necessari- 
ly standing idle much of the time, 
but for constant service, day in 
and day out, all through the year. 


BORING post holes is a tough job to 
tackle without power, but it becomes an 
easy task with the rig shown above. The 
jeep may also be used as a well driller. 


Ford and Nash Show First New Cars 


Front of the 1946 Ford, above, looks different from 1942 models due 
chiefly to changes in the radiator grille, parking lights, and trim. 
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The steering wheel and the 
instrument panel of the new 
Ford, above, also reveal a 
strong basic resemblance to 
the ones in the last prewar 
models. The car appearing 
in this and the upper photo 
is a pilot model built by 
hand, not a production job. 


Restyling of the Nash "600" 
brings the massive-looking 
design shown at the right. 
Weight has been reduced 
by 500 lb. as compared to 
equivalent prewar models. 
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AS THE wraps come off 
the first U. S. cars built 
since shortly after Pearl Har- 
bor, predictions that new 
models would resemble the 
prewar ones are borne out. 

The first Fords feature dif- 
ferent styling of basically the 
1942 body design, plus a num- 
ber of mechanical improve- 
ments, among them new 
crankshaft bearings, greater 
volume and pressure of en- 
gine oil, relocation of valves 
for better cooling, a new dis- 
tributor, an oil cleaner, an 
oil-bath air cleaner, and mod- 
ified shock absorbers and 
springs. Further Ford plans 
are unofficially reported to 
include manufacture of one 
car 15 to 20 percent under 
prewar Ford price levels, and 
of another with a five-cylin- 
der in-line engine. 

Styling and mechanical 
changes characterize the 
Nash “600”, which is in the 
low-priced field. Elimination 
of the frame in favor of a 
combined body-and-chassis 
construction has reduced 
weight by 500 lb. and has 
made possible gasoline mile- 
ages of from 25 to 30 miles 
per gal. All wheels have indi- 
vidual coil-spring suspension. 
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"There she is," his 
escort said proudly. 
Gus looked at the 
tarpaulin — covering. 


Gxus Gets the Low-Down 


IMPROVEMENTS ARE COMING, 


By Martin Bunn 


HEN the WPB gave the green light 
Ws production of 200,000 cars this 

year, the Model Garage regulars 
could hardly wait for the first rainy Satur- 
day afternoon. Arguments over what the 
new cars would be like were going hot and 
heavy—backed by offers of cash bets—when 
Gus Wilson rapped for order with a peen- 
ing hammer. 

"Pull over, you fellows, and let your en- 
gines cool" he laughed. “Do you realize 
you're just telling each other what you want 
in your new car—not what you expect? 
George Knowles here wants a big, powerful 
car for vacation trips. Ez Zacharias is 
thinking of a model that can take it on back- 
road,RFD routes. Doc Marvin wants mile- 
age on city streets. Tim Sheridan—" 

But we were too sure of ourselves to let 
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HE FINDS, BUT THE OLD BUS 


Gus finish, and just then His partner, Joe 
Clark, walked in from the office. 

"Why don't you make a sweepstakes of 
it,” he asked. “Everybody put up $10, and 
the winner take all Gus is going to De- 
troit anyway. He can find out what's what." 

"I'm going," Gus agreed. “But it's to find 
out what chance some of our customers 
have of getting new cars before they get 
expensive repair jobs on their old busses." 

He went that night, and early the next 
morning he got off the train with a mild 
upper-berth grouch that was dissipated by 
a cup of coffee at the station lunch counter. 
While he was drinking it an important- 
looking individual sat down next to him, 
snapped his order at the waitress, looked 
Gus over, and asked: ' Automobile man?" 

"Well, sort of," Gus admitted modestly. 

“Thought so—I can always tell ’em. What 
do you think of that new job Oldsmobile is 
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on the New Cars 


MAY STILL HAVE TO DO FOR A WHILE 


going to put into production when they clear 
out the aircraft work at Lansing?” 

"I haven't heard about it," Gus told him. 

His new friend had a self-satisfied grin. 
"Not many have," he said. “This town is 
full of gossip about the new cars, but only 
we on the inside get the real low-down." 

He looked around suspiciously, leaned 
toward Gus, and lowered his voice. “This 
new Oldsmobile has real joy-stick control— 
just like an airplane—that ties in with its 
hydromatic transmission. If you pull back 
the steering wheel, the brakes go on. And 
when you push forward, the throttle opens 
and you get more speed. Neat, hey? And 
Ill tell you something else—the Olds will 
be the first General Motors car that you'll 
see in the salesrooms." 

Gus watched him go out, and then, after 
a second cup of coffee, phoned an old friend 
who is something in General Motors. 
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“Who?” asked the voice at the other end 
of the wire. “Gus Wilson? Of course I 
want to see you! Come now, if you can." 

Ushered into an impressive office, Gus was 
treated like visiting royalty. “Looks as if 
Detroit has been good to you," he com- 
mented. 

"It has," his friend admitted. "But what 

are you doing here, Gus? Looking for a 
job, I hope. We could use—" 
“Thanks,” Gus said, “but I've got a busi- 
ness of my own to look after. It 
isn't as big as this one, but it suits 
me fine. What I came to Detroit 
for was to find out about the new 
cars," Then he told what he 
wanted to know and why he 
wanted to know it. 

His friend grinned. “You sure 
do give your customers service!" 
he said. 'Well you know what 
the situation is. Reconversion is 
a tough job, and some materials 
—especially rubber, textiles, and 
wood—are hard to get, but we'll 
make out. This year's cars, and 
probably most of next year's, will 
be rationed. 'Those customers of 
yours whose busses need repairs 
had better have them done." 

Gus nodded. “That’s the way 
it looks to me," he agreed. “But 
how about new designs and en- 
gineering features?" 

"Well," the reply was cautious, 
"this automobile business is high- 
ly competitive, and manufactur- 
ers generally don't do much talk- 
ing about new features until a 
car's in production—there's al- 
ways a chance that some com- 
petitor might like the idea and 
redesign his sales campaign even 
if he didn't have time to redesign his car. 

"I hear a lot of things, of course, but it’s 
hard to separate truth from hooey. It's a 
fact, of course, that Willys-Overland is go- 
ing to build jeeps for farm use—pretty 
much the same as the Army jeep, only the 
transmission gears and the transfer case 
are strengthened, and there is a power 
take-off. Then someone was telling me that 
Graham-Paige is designing an entirely new 
car with a 100-hp. six-cylinder engine in 
the rear. And Ford—you ought to see the 
Ford people." 

"Im going to," Gus assured him. “But 
you haven't told me anything about your 
G.M. cars—that $500 Chevrolet I've been 
hearing rumors about, for example." 

The man became even more cautious. 
*We're doing more war work then any other 
company, so we're facing bigger reconver- 
sion problems," he said. [Turn the page.] 
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When Gus got off he was greeted by Stan Hicks and some of us regulars who had come in the wrecker. 


“T doubt if we will bring out a brand-new 
postwar car before 1947. We expect to be 
able to produce our quota of 95,000 cars this 
year. They'll be modified '42 models, but 
they'll have plenty of improvements—near- 
ly every part has been improved since the 
beginning of the war, and we are going to 
pass a lot of improvements along to the car 
buyers. We're going to keep the price of 
the '46 Chevrolet as low as possible, but it'll 
be over $500. The new light model is for 
later on. If you're looking for something 
sensational, Gus—" 

"Im not," Gus cut in. “But I've heard 
about something sensational. How about 
that Oldsmobile with joy-stick control?" 

“Joy-stick control, hey?” his friend asked. 
"First I've heard of it, but it could work." 
His telephone buzzed, and he answered it. 
“Sorry, Gus. I've got to go to a conference. 
If you're in town tomorrow, give me a ring 
and we'll have lunch together." 

Gus has another old friend who occupies 
one of the seats of the near-mighty in the 
Ford organization. He was cordial and en- 
thusiastic when he saw Gus. “Will I tell you 
about our new car?" he repeated. “TIl do 
better than that—I'l show it to you!" He 
led the way into a large room. A shiny car 
stood in the middle of the floor. “There she 
is—all handmade, but just like the Fords 
we're putting into production." 
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Gus ran his experienced eyes over the car. 
"What's under the hood—one of those new 
five-cylinder engines?" he asked. 

"Not on this model," he was told. “But 
they might use one in the lightweight, low- 
er-priced car that may be coming along 
Soon. They've been experimenting with 
three different engines, one of them a five- 
cylinder in-line and one a five-cyclinder 
radial. 

“But this baby has plenty of mechanical 
improvements that will give the buyer 
greater economy in operation and increased 
riding comfort. It’s a good car.” 

Gus dropped in to see a couple of other 
old acquaintances, and from them gathered 
that new Packards will be on the road by 
October, that new Chrysler models were 
still in the clay state in the designing rooms, 
and that the Dodge engineers were concen- 
trating on a new six-passenger closed model. 

By then his stomach was insisting that it 
was time to eat. He went into a crowded 
restaurant and was shown to a table where 
two men were talking earnestly. ‘Textiles 
are the worst bottleneck,” one of them was 
saying. “Upholstery and backings depend 
on textiles, which aren’t to be had. So how 
are they going to turn out cars?" 

“That’s not bothering Ford,” his com- 
panion came back. “He’s going to use his 
own spun-glass products for upholstery and 


POPULAR SCIENCE 


floor coverings, according to the grapevine.” 

Gus decided to call on another old friend 
—now a hot-shot publicity man. As Gus 
had expected, he admitted he was very much 
in the know. 

“Watch Marshall Field,” he told Gus por- 
tentously. “I hear he’s going to take up 
along the same lines that Henry Kaiser did 
—that he’s made big offers to several top 
engineers and production men to go to Chi- 
cago and help create a sensational new au- 
tomobile. And watch Hudson. It’s been de- 
nied, but there’s more than most people 
think in that story that the Fisher brothers 
want to take over Hudson." 

“That’s exciting," Gus said, “but it’s out 
of my line. I’m not so much interested in 
who makes cars as I am in the low-down 
on what models they’re going to make this 
year." 

This elicited a frown. “New models— 
that’s something I can’t talk about, even to 
you. I know a lot about them—but you 
realize that the confidential relationship be- 
tween a professional man and his clients 
must be respected. But let’s see. I could 
arrange—" 

He spent a few minutes at the phone. 
"I've fixed it for you to see the most revo- 
lutionary automobile ever designed," he 
told Gus. 

It was quite a long ride. They stopped at 
a signless side gate of a small factory. In- 
side they were greeted by two men who 
carried rolls of blueprints, and they were 
escorted to a courtyard in 
which stood an automobile 
covered by a big tarpaulin. 

“There she is," one said. 

Gus looked at the shrouded 
car and then at their escorts. 

"That's all you're going to 
see, mister," one of them 
snapped. “That cover doesn't 
come off until the car is in pro- 
duction. I'm not going to have 
my ideas stolen!” 

“I’m sorry," Gus’s friend 
said when they were back in 
his car. “But you know how 
inventors are. Can I drop you 
anywhere?" 

"Yes," Gus said, “you can 
drop me at the railroad station. 
Im going home!” 


HEN Gus got off the 

' train the next morning, 

he was greeted by the strains 
of “My Merry Oldsmobile" ren- 
dered by some of us regulars 
who'd come with Stan Hicks 
in the wrecker to meet him. 
Al] Gus did was smile rather 
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wanly at our orchestral effort. He wouldn't 
talk until we got back to the Model Garage, 
where half a dozen other sweepstake hold- 
ers were waiting. 

Gus grinned sheepishly. “I suppose you 
want to hear my report,” he said. “All 
right. From what I heard, none of you has 
a chance to buy a new car for a long time, 
so you'd better keep your old busses running 
for another year—maybe two years." 

"But who wins the sweepstakes?" we 
asked. 

"Nobody—not now," Gus told us. 

There was a how] and a babel of demands 
to know what Gus meant. 

"But their money," Joe put in when he 
could make himself heard. “You have to de- 
cide whose idea is nearest what the new cars 
will be, Gus, so the sweeps can be paid." 

"Let's hold the money," Gus smiled. “Tl 
decide when all the '46 cars are in the sales- 
rooms!” 

“That’s fair,” Ez Zacharias acknowledged. 
"But it'll keep our money tied up." 

"No it won't," said Gus. “I’ve got a sure 
cure for that. And it ties right in with my 
breakfast, which I haven't had yet. Come 
along." 

Puzzled, we followed him to the Park 
House, straight to the War Bond booth in 
the lobby. 

"And that," he grinned, waving the bond 
he'd bought, “is what all of us had better 
do until the new cars really get rolling." 

Nobody argued with him. 


We all went to the Park House and helped him buy the bond. 
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CLEAR PLASTIC-JEWEL OF 
CRAFT MATERIALS 


By Maurice Lannon 


ORKING clear plastic is not nearly as 
hard as calling it by its scientific name 
—polymethyl methacrylate resin or just 
acrylate resin. It is no more difficult, as a 
matter of fact, than working wood and is 
much simpler to handle than metal. You 
can saw, drill, and carve it and sand and 
buff it to a sparkling finish; you can turn it 
in a lathe, tap it, or thread it; you can heat 
it and then bend it with nothing more than 
your hands; and you can cement it so firmly 
that the joint actually becomes a weld. 
This is the tough, transparent material 
of which warplane gun blisters are made. 
Commercially it is known as Lucite and 
Plexiglas. It is destined to become indis- 
pensable in home workshops for small craft 
projects, for its quality of catching and re- 
flecting light permits a jewel-like finish. 
Prisms and lenses made of it have many of 
the properties of the best optical glass. 
Sawing. For straight sawing, a circular 
saw is best. Use a sharp one with fine teeth. 
It should have no set, as too much may chip 
plastic and even a little adds to the work of 
sanding. Teeth saw better if they have no 
hook. One trick is to reverse the blade so 
it will run backwards.  Hollow-ground 
blades are a help. The plastic may also be 
cut with a hacksaw or some other fine- 
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toothed saw. A jigsaw or bandsaw will cut 
curves. Keep a circular-saw blade as low as 
possible. 

Sanding and buffing. Sawing leaves a 
rough, opaque edge that wet sanding and 
buffing will make clear. Dry sanding pro- 
duces a frosted effect. For either wet or dry 
sanding, use a 150-grit paper first and then 
a 400-grit paper. Place the paper on a flat 
surface and work the piece on it, using 
plenty of water for wet sanding. Rough 
sanding may be done on a sanding disk, or 
the piece may be filed, 

Buffing should also be done twice, with a 
coarse and then a fine wheel. For an 8” 
wheel, a speed of 1,850 r.p.m. or slightly 
higher is about right, but smaller wheels 
and even hand-grinding wheels can be used. 
Be sure the wheels are clean. Charge the 
coarse wheel with tripoli and the fine wheel 
with a still finer cake. Hold the work tan- 
gent to lessen wear on the wheel and exert 
firm but not excessive pressure. 

Bending. Heat clear plastic in any heat- 
control oven—a kitchen oven will do—to no 
more than 325 deg. F. More heat blisters 
the material. Use gloves in taking out the 
piece, wave it in the air a few times to cool 
the surface and prevent marring, and then 
bend to shape with your hands. 

Jigs. The plastic tends to spring back as 
it cools, but a wooden jig will serve to hold 
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Heated in an oven, a 5/2" length of plastic is bent 
by hand for the curved piece in the cigarette box 
shown on the facing page. One or more long jigs, 
as above, speed work when several boxes are made. 


Wet sanding, with the wet paper on a flat surface 
as below, and then buffing will polish the edges 
of the curved piece. The ends to be cemented will 
look opaque, but make no attempt to polish them. 


T 
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it in shape while it sets. For a single curve, 
a flat piece with two raised edges is suf- 
ficient. The ends are held by the raised 
edges, as in one of the photos, and the work 
assumes a graceful, natural curve. Double 
and more intricate curves are formed in 
cutouts, as shown in the jig for the candle- 
stick on page 132. Cut the shape out of the 
board and discard it; then bend the hot 
plastic and fit it into the frame. Soft pine 
sanded smooth is best for a jig. Hardwood 
may leave jig marks. 

Grinding. An edge or bend that is to be 
cemented should first be ground or sanded 
to assure a true, flat surface for a good fit. 
Rabbets can be made on a grinding or sand- 
ing wheel lowered to project but slightly 
above the table. Several light cuts rather 
than one heavy one are best for a heavy 
grinding job, as too much heat causes 
“crazing.” 

Cementing. The best cement is the plastic 
itself in monomer form before polymeriza- 
tion. A thicker cement, particularly useful 
for filling inaccurately fitted joints, can 
be made by adding shavings of the plastic to 
ethylene dichloride. Be careful not to 
breathe the fumes. Fairly good cementing 
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Working the ends of the curved piece on a sanding 
disk or belt or a grinding wheel trues them for 
cementing. A resinoid-bonded aluminum oxide wheel 
is being used above. Leave the ends unpolished. 


Cement clears up the opaque ends. Apply it with a 
brush to one end, as below, let it dry, and then 
cement the other end. Dimensions for making the 
box and a lid are given at the bottom of the page. 


131 


flatten the bottom curves for cementing; then reverse the piece, 


The grinding disk shown here is mounted on a circular-saw arbor. 


can also be done with acetone or glacial acetic acid. 

If the surfaces are true and flat, the cement will run 
through the joint evenly and the joint will be clear, but 
surfaces that do not fit may remain opaque. Apply the 
cement with a small water-color brush, touching the 
joint at several places and letting the cement flow in. 
Wipe excess off at once. No clamping is necessary un- 
less the joint is exceptionally large. 

Dyeing. Both ‘‘cold-dip” and ''hot-dip" dyeing with 
an aniline dye in a liquid carrier are possible. Brace- 
lets and similar small articles are in general the easiest 
to color by home dyeing methods. 


MODELING IN PLASTICS has been 
taken up by the Army, but it’s a 
postbattle course instead of a pre- 
battle one. The first Army classes, 
composed of soldiers and Wacs who 
will teach occupational therapy to 
convalescent veterans, are being 
conducted at the Ordnance School 
at the Aberdeen Proving Ground 
in Maryland. Some of the articles 
made by these student-teachers are 
shown at the right. 

Besides constructing personal 
and household articles, students get 
an introduction to designing aids 
for engineering training. The 
course includes lathe, milling-ma- 
chine, and drill-press techniques 
and plastic fabrication, coloring, 
and cementing. It will help 
wounded men regain use of their 
arms through muscle movement 
and also teach them a trade. 
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holding the bottom on a parallel fence to flatten the top curve. 
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FIRST PRIZE. Clever design and expert artistry made this Tied for second were Mrs. J. Austin Wickum's 
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intriguing bracelet by Charles Morgan the outstanding entry. wire cat and T. Mynick's bracelet shown below. 


WIRE CONTEST 


S0 MANY excellent projects were 
submitted in the POPULAR SCIENCE 
contest for things made of wire that 
the judges were forced to award a 
record number of ties. The first-prize 
entry was outstanding for the $25, but 
two placed second for $15 each, five 
were third for $5 each, and eight $1 
prizes were given instead of five for 
a total of $88 instead of the original 
$50 offered. Six of the most photo- 
genic entries are shown here. 


LIST OF WINNERS 


ist Prize: Charles Morgan, Philadel- 
phia. 
2nd Prize: Mrs. J. Austin Wickum, 
Chicago. 
T. Mynick, Ashley, Pa. 
3rd Prize: L. A. C. Facey, R.C.A.F., 
Goose Bay, Lab. 
Frank T. Erzen, Cleveland. 
Steve A. Sutch, Fairport Harbor, 
Ohio. 
O. C. Kuehn, St. Louis. 
F. G. Gilbert, Barin Field, Pensa- 
cola. 
Honorable Mention: James F. O'Brien, 
Toledo. 
George Sabula, F.P.0., New York. 
Miss Marjorie Hoover, Mansfield, 
Ohio. 
Raymond S. Brown, Columbus, Ind. 
Lloyd MeCleskey, Alamogordo, N. 
Mex. 
Robert Scott, Saltsburg, Pa. 
G. Hamlin Leonard, Mount Ranier, 
Md. 
Carroll S. Weller, Richland Center, 
Wis. 
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O. C. Kuehn's candlestick 
(left) was among five ties 
for third prize. James F. 
O'Brien won an honorable 
mention with his cycles, 


dU NES shown above next to a pin. 


And another in third place was L. A. C. Facey's bracelet. | 


GARDEN HOSE RACK 


ROPERLY built, this rack will easily support a 50’ 
| hose and should last for years. A pattern cut from 
cardboard will help you outline the front and back on 75" 
If the dowel holes are drilled with a 
Forstner bit, about 3/16" of wood can be left on the 
front to provide a smooth face. Drill and countersink 
holes in the back for fastening the rack to the wall. Use 


or 1" hardwood. 


waterproof glue for the 
dowels and dry over- 
night under pressure. 
To attach the rack to 
stucco, concrete, or 
bricks, make holes in 
the wall with a star 
drill and plug them 
with dowels to hold the 
screws. Or, if you wish, 
metal expansion plugs 
or screw anchors can 
be used.—W. T. 
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DRILL AND COUNTERSINIE 
A : 


ES m es i x peu 3 o oa TE EL 


Clamp the two rack sides and drill 
dowel holes in both simultaneously. 


Below is the completed holder. |t 
will keep the hose neatly coiled. 


HOLES FOR MOUNTING 


SCREWS ~. 


Need Butter? You Can Churn Your Own in a Washing Machine! 


PROVIDED that cream is available, a wash- 
ing machine offers the opportunity of keep- 
ing a family supplied with butter. A wooden 
adaptor jig, easily made by anyone who is 
handy with tools, will do the churning in 
short order. From 234" or 1" stock cut a 


circular base with a diameter slightly less 
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than that of the washing machine. If a 
single piece of sufficient width is unavail- 
able, glue two or more together and plane 
them smooth. Cut a large center hole and 
three radial slots to permit the base to drop 
over the stem and fins of the agitator. Near 
one edge of the base, attach two identical 
wooden blocks in which 
you have made semi- 
circular notches to ac- 
commodate a quart jar. 
Blocks held by a single 
bolt so that they will 
swing aside clamp the 
jar in place. Fill the 
jar with cream, place it 
on the jig, and the agi- 
tator will do the rest.— 
JOSEPH GOULART. 
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roguet Tiks 


OW has your croquet game been this 
summer? Frequent use may have 
loosened the handles in your mallet heads, 
earlier sunset may be shortening your 
play, or you may find it tedious to lay out 
the ground each time you play or danger- 
ous to leave the wickets where someone may 
trip over them. 

Loose mallet heads will hold with glue if 
they are threaded. Others can be held tight 
by cutting a saw kerf in the handle, insert- 
ing a wooden wedge, applying glue, and 
driving the handle in. The wedge spreads 
the handle so it will hold. Another method 
is to apply crossed adhesive tape to the 
end of the handle and follow with glue. 

Visibility can be improved when shadows 


APPLY GLUE 
TO THREAD 


x | WRAP WICKET 
/ WITH WIRE 


TERRE ug Wiekets Yat Twilight Croguet 


L y» INSERT WEDGE 


EN Barry GLUE TO 
HOLE AND HANDLE 


Z @)orive HANDLE IN 


PAINT WICKET 
| WHITE OR WRAP 
" WITH WHITE TAPE 


ai | WE ee 
" sl "— NZD n 
deepen with wrapped wire to make the 
wickets larger, a stripe of lime, a white bow 
tied at top, white paint, or white tape 
wrapped around the wickets. 

Those who like to have the ground laid 
out accurately might try setting spools in 
flush. Wickets can then be replaced with 
no further measuring.—K. H. MATHUS. 


aD STICK 
CROSSED 
ADHESIVE 
TAPE TO 
HANDLE 


SPOOLS 
SET FLUSH 
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Meplaceable 
Wiakets 


Auxiliary Wheels Raise Lawn-Mower Blades to Cut High Grass 


WHEN grass has been allowed to grow 
too long to be handled with an ordinary 
lawn mower, the cutter blades can be 
raised by substituting a pair of 8” wheels 
from a discarded baby carriage for the con- 
ventional roller. 

For an axle, a %” rod threaded at both 
ends is wedged as shown in the roller-axle 
bearings. Setscrew-held collars inside the 
wheels and nuts and washers outside keep 
the wheels in place. Lower the handle, if 
desired, by removing one bolt and drilling 
a new hole.—CHARLES BARR. 
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CRAFT FROM 
TABLE-TOP 
SHIPYARDS 


FAR INLAND, as well as along the 
seashore, old-time sailing ships hold 
the interest of modelmakers. Here is 
a trim model of the Revenge turned 
out by W. Ballingall, who lives in 
Moose Jaw, Sask. 


ar di 
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FORTY-FIVE SAILS gave a lot of speed to the 
five-masted, full-rigged clipper ship Preussen. 
Olaf Jordan, at left above, explains the fine points 
of the model, on the making of which he spent 
most of his spare time for six years. It was dis- 
played at a recent hobby show in New York City. 


PLASTIC MODELS of a 10,000-ton, Cleveland class 
cruiser like this one are being used by the United 
States Navy as training aids. Built to a scale of 
l$^ to 1’, the models are 6' 4" long and weigh 
8 lb, 6 oz. Each ship requires nearly 1,000 
parts, made with 40 dies by injection molding of 
cellulose acetate. Whenever possible, structures 
are molded as complete units, much as their. 
prototypes are prefabricated in shipyards, and only 
then mounted on the hull. 


THE WANDERER. This neat model of the 
. three-master that sailed out of New Bed- 

ford in the days when that famous New 
England port handled some of the most important 
shipping in the world was built several years ago 
by Isaac Henry, of Washington, D. C. Like others 
on this page, it reveals a high degree of crafts- 
manship. 
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Desk-Top Elephant Will Carry 
Supply of Book Matches 


ESMERALDA is a perky elephant, as appeal- 
ing as an ornament as she is in her role of 
supplier of lights. Make her on two blocks, 
laying out the side with the legs forward on 
one and that with the legs backward on the 
other. Saw out and glue the two halves. 

Whittle with a jackknife or carving 
tools, turning the figure often. Glue wood 
tusks and a cord tail in drilled holes. Paint 
body and tail gray with black in the creases, 
tusks and toenails white, and mouth red. 
White map pins with black spots form eyes. 

The clip is tin-can stock bent up 1%” at 
the ends. Brad it on—ELMA WALTNER. 


Fencers Made of Paper Matches 
Handle Pin Foils with Vigor 


EACH of the figures shown at right is 
made from a single paper match split into 
four plies with a razor blade. Bend the 
plies up to represent arms and legs. Pins 
stuck through the forward hands serve as 
foils. A spot of glue will hold the feet to 
a card.—RONALD EYRICH. 
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Light Bulb of Reflector Type 


Fashioned into Dainty Vase 


ELECTRIC-LIGHT bulbs with a flat surface, 
as shown at left, stand without tipping. File 
around the base, break it off, and file the cut 
smooth. Water and flowers shouldn't dam- 
age the silvered inside if the surface isn't 
scratched by the stems.— RALPH S. WILKES. 
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LOOSE RIVET 


/f =a Va" x 1o" 
= | STRAP IRON 


Instead of emptying a washtub to make room for a pan of starch or for 
clothes taken from the wringer, use a strap-iron tray to hold the extra 
pan or basket. Bend two lengths of iron as shown and rivet them loosely 
at the center so that the cross can be folded or used on an oval tub. 


lf you have trouble remem- 
bering when to baste a roast, 
make an imitation clock face 
with movable hands and hang 
it near the kitchen clock. Set 
it to show when the time is up. 


REAL CLOCK P 


MOCK CLOCK n 


Wax seals on home preserves can be 
removed smoothly and without dan- 
ger of chipping into the jelly if stiff 
paper tabs are placed in the molten 
paraffin when the jars are sealed. 


Heavy cheeses that tend to stick 

to a knife can be cut evenly and 

quickly by means of a fine piano STEEL 
wire hooked to a grooved board. WIRE 
To get a secure hold on the wire, | 

twist it tightly around a dowel. 


3”ANGLE IRONS "T. 
BOLTED TOGETHER| 


lroning boards that fall out of closets or unfold 
at awkward moments can be held in place by 
angle irons bolted together as shown and then 
screwed to a door, Hook a chain across above. 
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THE HOME SHI 
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SMALL SECTION 
OF GLASS OVER 
BROKEN AREA 


To make temporary window repairs without using 
ugly cardboard patches, place a piece of glass 
over the broken section and fasten it in position 
by applying clear modelmakers' airplane cement. 


| 
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CROSS SECTIONS 


SCREEN —*. 


e 


"VLL TULLE LLL 
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ALTERNATE 
|». METHODS 


PACKAGE 


To save wear on extension cords pulled about over 
the rough surface of a garage or cellar floor, mini- 
mize contact with the floor by slipping package 
handles over the wire at intervals of a few feet. 


Calling cards that become obso- 
lete because of a change of ad- 
dress can be converted into a fil- 
ing system for recording recipes 
and the like. Use the original box. 


GLUE INDEX 
TAB TO CARD 
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HANDLES 


To protect a paintbrush between 
coats, stand it in a tin can set 
at an angle. Very little fluid is 
needed to cover the brush and it 
does not settle on its bristles. 


LEVEL 
OF LIQUID 


BEND COVER 


House numbers can be made visible at night without 
special lighting by attaching ordinary numerals to 
the screen door. 
be silhouetted against light shining from within. 


Place them so that they will 


If rodents are using your traps as 
free-lunch stands, tie a piece of 
cheese-coated cord under the 
bait hook. They won't be able to 
dine without tripping the trigger. 


SMALL PIECE OF STRING 
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Dust off those old beanbags 


and try out your throwing arm! 


WHIRLIGIG 
BEAN BAG 
GAM KE 
By Myron Fleishman 


A LL the family will engage in this game, 
A no matter how many of the members 
have outgrown ordinary beanbags. The 
whirligig board shown below provides a 
thrill in testing both the accuracy of your 
throwing and your judgment in choosing 
a target. 

Stand at some distance from the scoring 
board and throw a beanbag at it in an effort 
to make the turnstile spin and also to cause 
the bag to land in one of the scoring pock- 
ets. Practice will tell you whether an over- 
hand, underhand, or sidearm toss is best. 
If you hit the board so the beanbag slides 
on it, the turnstile will whirl and the bag 
will continue on into one of the pockets. 
Wait until the turnstile comes to a halt, and 
then make a second shot. 

And right here is where judgment comes 
into play. You get three chances to score, 


13% x I8 SMOOTH 
COMPOSITION BOARD 


FRAMEIS . 
234 x(i3lo x36 
OVER ALL 


BEAN BAG 
(3 REQ.) 
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WHITE NUMBERS 
FACING PLAYERS 
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and the number on the 
turnstile arm that 
comes to a rest with- 
in the red “V” is added to that of the scor- 
ing pockets into which you pitch the three 
beanbags—but you don’t add the number 
on the arm until after your third throw. If 
the red No. 6 arm has stopped in the “V,” 
naturally you will not want the turnstile to 
spin again and will aim directly for the No. 
3 pocket, but if one of the other arms has 
Stopped in the “V,” then it’s up to you to 
decide. 

A distance of 10’ from the board is about 
right for adults and larger children. Handi- 
caps can be arranged for small children by 
allowing them closer to the board. 


TURNSTILE 
SPINS FREELY 


GI2EEN 


WASHERS 


YELLOW 


Whats Your Engemuity Quotient ? 


Have you pulled off a smart one lately? We will pay for each contribution 
accepted for this page showing ingenious solutions of problems in the 
home, shop, garage, or camp. It doesn’t matter if it’s wacky—if it works. 
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CALLUSES ON MY KNEES and a glimpse 
of Junior on his kiddy car—then my paint- 
ing woes were over. No more kneeling on 
the hard, cruel floor so long as I can cover 
the expanse with my brush while sitting. 
I have also tried it on a flat roof, but not a 
sloping one.—GEORGE A. STRADER. 
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TOBACCO IN MY MOUTH 
every time I smoked a home- 
rolled cigarette put a dam- 
per on the joy of beating the 
shortage. I tried a little cot- 
ton in the machine, rolling it 
into one end of a cigarette. 
Now I smoke without chew- CER 
ing and only worry about YS 
lighting the right end.—MRSs. cotton?’ 
FRANKLIN KALBACH. 


SAFETY FIRST was the cue when I fumbled 
while attaching the tack of a mainsail to 
the gooseneck and, as a result, lost the cot- 
ter pin overboard. But I reached quickly 
for a safety pin, thrust it in place in a trice, 
and snapped it shut. I have never gone to 
sea without safety pins since.—JON GILL. 


| SAW THE LIGHT when, fitting the tang of 
a new file into a handle, the ferrule dropped 
off and rolled I know not where. After 10 
minutes on my hands and knees, I came 
across a burned-out auto bulb. In a flash 
I had the glass cut from the base and the 
contact points filed off, and there was an ex- 
cellent ferrule. Now I use lamp bases for 
ferrules on all my files, screwdrivers, knives, 
and chisels.—KENDALL JACKIN. 


TEMPER WAS LOST along with a lot of 
ruined metal tubing when I first tried to 
saw an accurate bevel for a joint. "There 
seemed no way to lay out the angle until it 
dawned on me that I could make the hack- 
saw follow a line drawn on a block of wood 
with the aid of a protractor. The tubing, 
clamped in the vise alongside the block, was 
sawed at precisely the correct angle the 
very first time.—JOHN KRILL. 
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BEAUTY THAT‘S MORE THAN 


SKIN DEEP 


«« CHIP CARVING IS FUN 


Intricate designs like this are achieved with a few basic cuts. 


By EDWIN M. LOVE 


TEGARDLESS of your artistic abilities, 

you will find wood carving a fascinating 
hobby—one in which the results will be well 
worth your efforts. Designs that work up 
beautifully can be laid out with nothing 
more than a compass and a straightedge. 
The range is vast—from stark simplicity to 
intricate geometric figures. If you have a 
knack for sketching as well, it is almost 
limitless. 

Moreover, this ancient craft can be prac- 
ticed with no more equipment than a knife 
or a chisel or two, a clamp, and a bench or 
stout box on which to rest the work. Chip 
carving is the art reduced to its most ele- 
mentary form, and incised carving takes 
hardly more skill. 

What is characteristic of chip carving? 
The basic unit is a three-cornered pocket 
with triangular sides. Similar pockets are 
often modified with curves. Basic and 
modified pockets can be joined in many ways 
to form designs, some of them quite intri- 
cate; but however elaborated, they are 
carved with a few elementary strokes. 
Clean surfaces and sharp corners are badges 
of excellence in the finished work. 

Before starting a project, cut two or three 
practice pockets in scrap wood to get the 
feel of the tools. You'l soon find that chip 
carving is both speedy and simple. 
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Are all woods suitable for 
carving? Most of the firm- 
textured woods are suitable, 
but very hard woods should 
be avoided. Mahogany, wal- 
nut, and red gum are durable 
and can be carved without 
difficulty. White pine is rath- 
er yielding, yet it carves nice- 
ly with keen tools. 

What tools are required? 
A short-bladed skew chisel 
beveled on both sides like a 
knife will make all the cuts, 
but a gouge is handy for con- 
cave surfaces. An ordinary 
chisel is satisfactory for carv- 
à ing large pockets. A skew 
» ^ knife can be made from a flat 
4** file ground to an edge and 

Di tempered by being laid on a 
— - hot iron until a pale straw 
color shows on the bevel. 'The 
blade is then quenched in 
light oil. When finished the edge should be 
too hard to file. 

How is carving started? Mark out the 
design on the wood or transfer the pattern 
with carbon paper. You may clamp the 
piece to the bench; but since it must often 
be turned end for end, a more convenient 
method is to work against the bench stop 
and a piece of wood clamped in the vise. 

The first act in carving is to 'stab" the 
inside lines of the pocket, making vertical 
stop cuts to full depth at the center and 
sloping upward toward the corners. Firm 
pressure with both hands, combined with 
edgewise rocking, is sufficient for most cuts, 
but mallet blows will speed the work when 
the going is heavy. It may be necessary to 
deepen a stop cut as the work progresses. 

A completed standard cut is shown in Fig. 
1. Grasp the knife for the second cut with 
the right hand, the thumb extended and rest- 
ing on the work, and start cutting at one 
end of a side with the under bevel of the 
blade parallel to the slope. Draw the point 
along the line, pressing it deeper as it ap- 
proaches the center and withdrawing it as 
the triangular chip curls out. By pressing 
the fingers of the left hand against the right, 
damaging slips can be guarded against. 

When properly handled, a sharp knife cuts 
a flat, glossy surface. Time is wasted and 
results are poor if the knife is dull. A strop 
made by gluing a piece of leather to a block 
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Two strokes complete a cut in chip carving. The piece is "stabbed," as at the left above, for a stop 


ET. 


cut, and then the chip is taken out with a second cut, as at the right and in Fig. | below. The left 
hand is being used in the photo to guard against damage to the work by inadvertent slipping of the knife. 


HERE THAN 
AT EDGE 


p" —aRINP ED 
//,—— BREAK OFF TANG 


For heavy cutting use a point of the knife and much of the edge, as in Fig. 2 and at left below. A pass 
removes a large chip and two or three complete a side. Concave sides, a modification of the triangular 


pocket, are begun with 
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and treating it with dressing should be used 
after the edge of the tool has been honed. 

Figure 2 illustrates an excellent stroke for 
heavy cutting. In this position one point of 
the blade and most of the edge are in action. 
One pass removes a large chip, and two or 
three complete a side. The bottom of the 
pocket may need trimming with the point 
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a gouge and then trimmed with a skew knife pivoted as in Fig. 3 and at right below. 


cue 


of the knife after the chips are cut free. 


What tools cut curved sides?  Convex 
curves are cut with the skew knife, but a 
gouge is better for concave surfaces. Hol- 
lowed-out sides can be trimmed smooth by 
pivoting the skew knife on its point, as in 
Fig. 3. 

Does a false cut spoil the work? Most 


143 


Incised carving is done with a veining tool and a gouge. At left, the former cuts the center rib of a 
leaf, and next, the leaf is carved out with the gouge cutting at the side of the vein. By a deft rotary 
motion of a small gouge and a slight lowering of the handle, half a round berry is carved at the right. 


Use a gouge with 
the same "sweep" 
or curve as the 
design and cut 
with one corner, 


forcing it to the 
depth of the vein 
and pushing for- 
ward. Veining 
tools cut narrow 


V-shaped 


stems. 


slips cut a small chip from an edge. Usually 
the chip can be found and glued back in 
with quick-drying cement. Place a drop in 
the cut and lay the chip on it, allow the ad- 
hesive to dry slightly, and then press the 
chip in place. After a few minutes the re- 
paired part can be trimmed smooth and 
cannot be detected. 

A gash in the side can often be removed 
by cutting the pocket a little deeper. If a 
curved side rising to a flat band, as in the 
center circle of the box top illustrated, is 
cut past the line, the whole circle can be 
recut with a sharp ridge substituted for the 
band. Lost chips can be replaced by chisel- 
ing out an opening to receive a piece chosen 
to match the grain. 

What tools are used for incised carving? 
Generally à veining tool and one or more 
gouges will be sufficient. These were the 
only tools required for the carving of the 
picture frame shown on page 146. 

How is this carving done? Transfer the 
design, or better, sketch it, as slight varia- 
tions in layout harmonize with the tool 
marks of the carving. Outline the stems 
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and shoots with the veining chisel, as in Fig. 
9, forcing it forward with light blows of the 
right hand while guiding the point and reg- 
ulating its depth with the left hand. 

Hollow the leaves with a gouge, as in Fig. 
4. Choose a gouge preferably with the same 
"sweep" or curve as the hollow to be made. 
Cut with one corner of the gouge, forcing it 
to the depth of the vein and pushing for- 
ward nearly to the center of the leaf or 
where the upturn of the chip begins. Then 
turn the work end for end and cut the rest 
of the chip. Rotate the gouge whenever pos- 
sible to obtain a more shearing cut. 

Recut the veins and deepen the leaves as 
necessary. Scratches and roughness caused 
by lifting a chip against the grain should be 
avoided, but make no attempt to obliterate 
texture resulting from sure gouge cuts. 

One of the photos shows a quick method 
of carving small circular designs such as 
the berries. Choose a gouge of a sweep to 
match the curve, and rotate it through a 
semicircle, pushing the edge forward and 
lowering the handle. A similar cut from the 
Opposite side lifts out a half ball, leaving a 
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Designs suitable for any project are 
possible with combinations of the same 
basic cuts. Some are shown at right. 


cavity requiring little trimming. 

When the design has been com- 
pletely carved, touch up the veining 
and the junctions of the stems, and 
then remove pencil marks with a 
square-edged cabinet scraper. To 
sand the picture frame, stretch 
sandpaper over a hard block so that 
softening of the crisp edges of the 
carving will be avoided. 

What finish is best for carved 
pieces? Application of boiled lin- 
seed oil or shellac and wax finishes 
are often advised for carvings, but 
these afford little protection for the 
wood. Good high quality, nonwax 
flat varnishes are on the market, 
and two coats over a priming of 
thin shellac give a protective sur- 
face having a subdued glow in 
keeping with the nature of the dec- 
oration. If open-grained woods are 
filled, rub off the filler while it is 
still fairly soft and pick out the 
corners with a pointed stick. 
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Black Walnut Trinket Box Is Decorated with Chip Carving 


HERE is the trinket box on which the chip 
carving was described in the foregoing ar- 
ticle. Plain black walnut stock 3$" thick is 
excellent for the project. Cut the pieces to 
size and then carve as directed except for 
the corners, which should not be done until 
after final assembly. 

After carving, miter and rabbet the mem- 
bers and groove the corner miters to take 
the splines. Hold the depth of the grooves 
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to 1$" to keep them from showing through 
the lower sections of the carving. 

Assemble the sides, ends, and bottom to 
check the joints. Then apply waterproof 
plastic glue and clamp lightly. Shave the 
edges of the toppiece with a block plane un- 
til it fits, glue it in place, and when the glue 
has dried saw off and hinge the lid. 


Finish with flat varnish and line with 


suede or polished leather.—E. M. L. 
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Leaf Design in Incised Carving 
Adds Character to Photo Frame 
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FOR a picture frame of distinction that 
will do justice to your favorite photograph, 
you will need no more than a 32” strip of 
15" by 1144” unfigured red gum or other close- 
grained wood, a veining tool, and one or two 
gouges. The classic leaf design shown above 
is intended for a frame to accommodate a 
5” by 7” photo, but it can be lengthened 
without destroying its effectiveness if the 
photo is larger. 

Mold the edges before making the frame, 
if desired, or gouge the coves after final as- 
sembly to harmonize with the leaf carving 
on the flat face. Make all the parts and as- 
semble them before adding the carved dec- 
orations. As shown in the drawing, the top, 
bottom, and sides are rabbeted 3/16” by 


Incised carving with harmonious classic lines is 
particularly suited to ornamenting small projects. 


5/16” on the inside of the back to take the 


photograph. Cut the mitered corners ac- 


curately to assure tight joints, and join 
them with blind splines, as shown. Three- 
layer plywood is excellent material for such 
splines, giving strength in two directions. 
Work the mortises by hand or with a shaper, 
and make a trial assembly before gluing up 
the parts and clamping. 

When the glue has dried thoroughly, sur- 
face the frame with a scraper, and then 
carve, following the directions on pages 142 
to 145. 

Stain may be applied after the final light 
sanding, or a natural color may be obtained 
by applying two coats of a good flat var- 
nish.—E. M. L. 


Wheel-Type Eraser Guides Pencil 


in Fitting Irregular Surfaces 


WHERE you find it difficult to scribe a board 
for sawing to fit an irregular surface, try guid- 
ing the pencil with a round typewriter eraser 
or a small discarded toy wheel. Put the pencil 
point through the hole and roll the eraser 
against the wall or other surface on which the 
board is to fit. If you are sure to use a new 
eraser that has not worn flat in spots, the fit 
will be more exact than if you attempt to hold 
a compass at an angle for scribing the line. 
Do not use an eraser having an attached 
brush.—CARL F. BAREIS. 
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Good Design Lengthens 
Life of Outdoor Stairs 


DRAINAGE is one important fac- 
tor that will increase the life of 
outdoor wooden stairs. Building 
them so as to lessen the wear 
from hard and steady usage is 
another. 

Treads made of slats instead of 
one solid board and end boards 
installed vertically instead of hori- 
zontally are means of improving 
drainage. Wide boards tend to rise at the 
edges under heat from the sun and allow 
rain water to stand on them. Such boards, 
expanding and contracting with alternate 
soaking and drying, finally crack and rot 
sets in. Slats permit rain to flow through 
between them and are less apt to warp. 
When end boards are placed vertically, rain 
water will not stand in the joints. 

One possibility of damage from hard 
usage can be avoided by extending the nos- 
ings not more than 1” beyond the tread. 
Wider nosings may break under a heavy 
weight. Wear also can be reduced by mak- 
ing the tread wide enough for sure footing 


Quick Hitch Made on Chalk 


LOOPING a chalk line through a hole in 
the end of the small board on which it is 
wound keeps the line from unrolling at the 
wrong time. The line can be looped at any 
point, and the loop thrust through the hole 
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and the rise low enough for comfort and 


thus discouraging mistreatment. The di- 
mensions shown are good, but tread may be 
as wide as 12” and the rise as low as 6". 
Nail heads left exposed are another con- 
tributor toward shortening the life of stairs. 
The sun’s heat expands nails and simultane- 
ously contracts the wood. Consequently, the 
nails may be forced out far enough to loosen 
their grip and weaken the stair structure. 
To forestall this, countersink all nails, give 
the stairs a priming coat of outside paint, 
and then fill the holes with putty or calking 
compound, preferably the latter. Give the 
treads several coats of deck paint.—J. M. 


Line Keeps It from Unwinding 


and snagged over the end of the board as 
shown. Make the hole big enough for the 


loop to go through easily. This hitch also 
converts the ball and board into a plumb 
bob for making a vertical line.—R. A. J. 


Ed SOLID TREADS. s 1 
DETERIORATE —— 


SECOND WIND 
FOR YOUR FAN 


Repairs Almost Anyone Can Make 
Help Blow Away Hot-Weather Cares 


By WALTER E. BURTON 


souls who thrive on hot weather, or 

you may spend your summers in the 
mountains or at the shore where ocean 
breezes blow. If so, you can skip what’s 
coming. But if you are like most of us mor- 
tals and perspire profusely, and if that elec- 
tric fan on which you depended in former 
years has been out of commission since the 
beginning of the war, then this is your meat 
-—and without red points. Dig the fan out 
of the junk closet, and let’s get to work. 

Sometimes trouble that develops even 
after long use can be traced back to defects 
in manufacture, but most often a fan mis- 
behaves or stops altogether because of or- 
dinary wear or an accident. Falls cause 
most ailments. 

A broken or dented case resulting from a 
fall may cause a burned-out winding by 
throwing the bearings out of alignment and 
increasing the load so much that a coil 
burns out. If you are familiar with motor 
repair and can get the necessary magnet 
wire, you can replace a winding yourself; 
if you aren't, it is best to see an experienced 
repairman. 

One way to realign bearings in a sprung 
motor housing is to clamp the motor in a 
vise and carefully apply pressure in a direc- 
tion roughly opposite to the direction of 
the force that put the bearings out of line. 
This is possible with die-cast and pressed- 
steel housings, but it may crack one of cast 
iron. Check the shaft, too, to see if it has 
been sprung. 

Misalignment of motor end caps, some- 
times occurring when dirt gets under a cap 
during reassembly, may produce tightness 
between the bearings and shaft. In putting 
any kind of motor together, always turn the 
shaft by hand before switching on power. 
If it doesn't turn freely, check the end caps. 
A loosening of one bolt or nut and tighten- 
ing of an opposite one may free the shaft. 

No electric-motor bearings, except sealed 
ball bearings, can function long without oil- 
ing. An application at least once every sea- 
son should be the rule with most fans. Sat- 


Y» may be one of those fortunate 
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urate the felt oil pads, if your fan has them; 
or if it has oil cups, take them off, clean 
them and the wicks in kerosene, and refill 
with a good light motor oil. In putting a 
wick and spring back in a cup, make certain 
that the inner end of the wick enters the 
bearing hole and presses against the shaft, 
for if it doesn't touch, the oil may never get 
to the bearing. À motor having an oil reser- 
voir and a wick or pad to carry the oil to 
the shaft needs only fresh oil, but if a wick 
becomes gummed, it must be removed and 
cleaned. 

When you take an oscillating motor apart 
for any reason, it is a good idea to wash out 
the old grease in the worm-gear assembly 
at the rear end of the shaft. Replace it with 
petroleum jelly or other suitable lubricant. 

In brush-type motors, flexible-wire pig- 
tails are sometimes used on the carbon 
brushes to provide good electrical contact 
between them and the tubes in which they 
are encased. Broken pigtails can be refas- 
tened or replaced with a new brush-and-tail 
assembly. Any brush that has worn ex- 
tremely short or has considerable play in its 
tube should be replaced. See that all brushes 
are in their original position and that their 
worn ends fit the contour of the commuta- 
tor. If new brushes are installed, it's well 
to seat them with a brush-seating stone or 
by sliding a strip of sandpaper (not emery) 
back and forth around the commutator while 
the brush bears against it. Grit from sand- 
paper won't become embedded in the com- 
mutator metal, and it is a nonconductor. A 
sanding drum of the proper diameter can, 
of course, also be used. 

Wash a dirty or greasy commutator with 
sparingly applied dry-cleaning fluid or kero- 
sene. Dirt between segments may be re- 
moved by gently scraping with the edge of 
a small screwdriver blade. True a badly 
worn commutator by mounting it between 
centers in the lathe and taking just enough 
cuts to do the job. Brush housings on some 
motors can be adjusted for clearance. Be 
sure they do not touch the commutator seg- 
ments. 
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Cleaning and refilling oil cups at least once each 
season will add life to your fan. Take care 
that reinstalled wicks actually reach the shaft. 


Heat and oil from a bearing may soften insulation 
on a cord at the base. Check inside the housing, 
too, and install a new cord or use friction tape. 


Rb 
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This rotor rubbed against the stator poles, though 
the bearings, usual source of such trouble, weren't 
worn. It was corrected by light filing in a lathe. 


On one old motor that buzzed instead of 
running, it was found that the stator poles 
were binding the armature. The bearings 
did not appear worn, so the armature—a 
squirrel-cage type having a cagework of 
copper bars running through a laminated 
steel body—was filed down a few thou- 
sandths of an inch in the lathe. It then ran 
perfectly with no noticeable loss of power. 

Examine the connection plug and cord 
of a fan that is electrically dead, and if the 
insulation is badly cracked or there is other 
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With a length of wire solder used as a pointer, 
these fan blades are rotated by hand in a test to 
be sure that the tips revolve in the same plane. 


When removing an armature, note the position and 
distribution of the fiber or metal washers on the 
shaft and replace them in exactly the same order. 


damage, install new ones. Insulation near 
the motor is sometimes softened by oil that 
creeps down from a bearing. In such a case, 
check also on the cord inside the housing. 
The switch in the base may be checked 
for open circuit by shorting it with a piece 
of wire. Controls on multispeed fans usually 
employ resistance or choke coils, as in Fig. 
3, or they may have a series transformer or 
a tapped auxiliary winding in the motor. A 
resistance-wire break can be brazed or hard- 
soldered if you can reach it. Usually it will 
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be found at a terminal connection. 
A choke-coil covering can be re- 
moved and the wire unwound to 
reach a break, which then may be 
soft-soldered. Wrap the joint in 
brown paper or other insulating 
material before rewinding. 

A loose or damaged fan-blade 
guard is a real hazard. Straighten 
any bent members, peen loose riv- 
ets or replace them, and tighten 
all bolts that hold the guard. If 
the threads in a hole are worn, 
drill the hole for a larger bolt and 
rethread with the same number of 
threads the old hole had. Replace 
a 6-32 bolt, for example, with an 
8-32. Put a lock washer or a self- 
locking nut on each bolt. 

Broken guard joints can be re- 
welded, brazed, or hard-soldered. 
Or a break may be bound with fine brass or 
copper wire and jacketed with soft solder. 
Use an acid flux and then wash the joint 
with hot water. 

In removing a blade assembly from a mo- 
tor shaft, take the setscrew out completely, 
for it is often difficult to tell whether a hub 
is binding or the setscrew is caught in a de- 
pression. Most bends and dents in blades 
can be removed with a machinist’s hammer 
supplemented by one with plastic ends. 


Replacing a broken terminal connection on a choke coil. The 
coil reduces motor speed when the switch is set at "slow." 


SPEED-CONTROL 
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Fig. 3 
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Cracks in fan blades are dangerous. Drill 
a small hole directly in front of a crack, as 
in Fig. 1, to stop it from spreading, and then 

‘hard-solder or rivet a strip of metal across 
'the crack, as in Fig. 2. The patch will throw 
the fan out of balance, and it should be 
counterbalanced at the opposite side, the 
weights being distributed if there is an odd 
number of blades. 

Test with a pointer of some kind to see 
that the tips of the blades rotate in approxi- 
mately the same plane. Adjustments may 
be made by bending near the hub. The pitch 
of the blades should also be the same. 

Some fans have unguarded rubber blades; 
some have blades of looped tape or ribbon; 
or you may acquire a fan motor that has no 
blades at all and no guard. Figure 4 illus- 
trates a method of making leather blades 
and a wooden hub to fit the motor shaft. 
Cut the blades from soft but not too flimsy 


Plywood blades on a maple hub block serve on the 
shop-ventilating fan at left. The motor was part 
of a 16” oscillating fan. Blade replacement and 


patching and a wiring diagram are shown below. 
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leather, and cement them in grooves in the 
hub at a 35 or 40-deg. angle. A few short 
brads will hold the blades in place while the 
adhesive sets. Such lightweight blades should 
be a little longer than metal, say a Ti” 
leather blade replacing a 5” metal one. If 
too great a load is put on the motor, trim 
down the blades until the motor does not 
overheat. 

Induction-type fan motors are usually de- 
signed for a specific number of blades. For 
good synchronization, four blades are used 
with a motor having four stator poles and 
operating at 1,800 r.p.m., six blades with 
one having six poles and operating at 1,200 
r.p.m. A six-blade fan can burn out an 
1,800-r.p.m. motor with four stator poles. 

This may not occur on so-called silent fans 
having slow speeds and large-area blades, 
but it is a good idea to be certain you do not 
overload any fan when you install new 


RACKING A CARD TABLE out of the 
way is possible with three supports made, 
as shown at right, from coat-hanger 
wire. Held just above the baseboard, the 
folded table will not interfere with sweep- 
ing or with other articles in a game closet 
or a coat closet. Make all pieces a fit for 
the table and have the spiked ends of the 
lower supports about 4” long. One screw 
holds the upper hinge piece. It is best to 
drive it into a fiber screw anchor if the 
wall is of plaster.—E. H. SCHMIDT. 


YOUR FAVORITE OILSTONE need not 
be thrown away if it has worn beyond fur- 
ther practical use. It can be resurfaced by 
grinding for a few minutes on a cast- 
iron lap or a sheet of plate glass. As an 
abrasive use a piece of discarded soft 
grinder stone or window-ledge sandstone 
broken up, hammered to a powder, and 
mixed with oil. Grind with a circular 
motion and apply plenty of elbow grease 
to the task.—IVAN GROSVENOR. 
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blades. Trial and error may be necessary to 
find out how much load a fan will carry. If 
the motor gets so hot you can’t hold your 
hand on it, shave down the width of the 
blades or decrease their pitch. 

Blades made from 4” plywood serve well 
on belt or motor-driven slow-speed fans used 
for ventilating shops and attics and for 
forced circulation in hot-air furnaces. Two 
blades, arranged like a plane propeller and 
tapered toward the ends, are usually suffi- 
cient. Mortise and glue them in a wood- 
block hub, and hold the hub to the shaft 
with setscrews. 

When an overhauling job has been com- 
pleted, appropriate enamel is a good finish 
on the base, motor housing, and guard. A 
fan used on the floor should be a light color 
that can be easily noticed. Thin brushing 
lacquer, colored or clear, will renew a 
crackled or wrinkled-enamel finish. 
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“But you said he was a bird dog.” 
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| SPREAD FERTILIZER € TOPSOIL, IF NEEDED 


4) RAKE SMOOTH. IF SOIL IS NOT TOO WET, ROLL LIGHTLY | 


KEEP LIGHTLY WATERED 
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GREEN GRows YOUR LAWN 


DOTMLLEEDALEBESLÁ FEEDER IE ADR. 


By MORRIS A. HALL 


AS your lawn been satisfactory this 

summer, wholly satisfactory? Have 
color and texture been even throughout? 
Has growth been as vigorous as you would 
like? If the answer to any or all of these 
questions is "No," now is the best time to 
repair damage. 

Now is the best time, too, to start a new 
lawn. Experts are agreed that fall is the 
most satisfactory season for seeding, for 
planting new lawns and refurbishing old 
ones. The enemies of seedling grass are ex- 
treme heat, drought, and weeds, none of 
which is prevalent in winter. 

When spring planting is practiced, seed- 
lings appear at the beginning of the hottest 
and driest weeks. Weeds are then entering 
their period of greatest activity, and crab 
grass, which by July is literally elbowing 
aside all desirable growth, is establishing 
its roots, as shown on the facing page. 

Grass is really a cool-weather plant. 
Young shoots from seed put in the warm, 
mellow ground after the middle of August 
or in September will be sturdy and vigorous 
by the time cold weather strikes. In the 
latitude of New York, the first evening dews 


152 


begin to fall around August 15, and condi- 
tions continue to be favorable well into Oc- 
tober when the young grass will have gained 
sufficient root and above-ground growth to 
withstand almost any kind of weather. 

Patching is much like planting a new 
lawn, except that you need to do it only in 
spots. Consider why the lawn failed in 
places. Was it because of poor soil, lack of 
sufficient seed or plant food, too much 
shade, or digging by children or dogs? Make 
the corrections you feel are necessary, and 
then scratch the surface and put in plenty 
of good seed carefully distributed. Firm 
this down so the seed won't blow or wash 
away, and water it lightly to start growth. 

Where bare spots are large, it is best to 
dig and turn the soil to aerate it, and you 
should add fertilizer. If traces of copper 
poisoning from the runoff of leaders are 
present, dig out the old soil, discard it, and 
put in new topsoil mixed with humus and 
fertilizer. Do this also if the soil is green 
from excess acidity, or if kerosene has been 
spilled on it, as for killing ants, or if oil, 
crankcase drainings, gasoline, or salt has 
dropped on it, for it will have been ruined 
for grass. 

If your lawn has a chain of bare spots 
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connected by others where the grass is thin, 
it is best to turn over the thin areas as well 
as the bare. Reworking one fairly large 
spot is easier than doing a lot of small ones, 
and the thin grass probably needs replen- 
ishing anyway. In digging, however, leave 
the old grass roots in the soil. 

The nine steps in starting a new lawn 
are illustrated above. If there are oaks and 
other hardwood trees on the land, the soil 
will probably be acid. Test for this, if you 
wish, with litmus paper from a drug store. 
A change in color of the paper will indicate 
whether the soil is acid. Lime will correct 
this condition and sweeten the soil. Don't 
use too much. It is better to use too little 
than too much and to repeat the treatment 
after a month or so if the soil is still acid. 

If the ground is too shaded, remove some 
of the lower limbs of the trees to let in more 
sunlight and air. Clay soil will need a little 
coal ash, sand, or peat and a great deal of 


light soil mixed in for a depth of 5” or 6". — 


And level the plot as much as possible, for 
steep slopes wash badly. 

Plant food is still more important. Humus, 
which is rotting vegetation, is good, and so 
are animal manures and commercial ferti- 
lizers. Remember that grass, being green 
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and essentially ali foliage, will need nitro- 
gen. Phosphorus is also required, but pot- 
ash, which feeds fruit, is not needed at all. 

Commercial fertilizers are designated by 
a string of three figures, the first being the 
percentage of nitrogen, the second phos- 
phorus, and the third potash. Or a good 
lawn fertilizer can be made up from 1 part 
nitrate of soda and 3 parts cottonseed meal. 
Both supply nitrogen, the soda up to 16 per- 
cent and the meal up to 7.5 percent plus 
nearly 2 percent of phosphorus. 

Always buy good seed—you use less of it 
in time. Broadcast it plentifully and in two 
directions to spread it evenly. Good seed 
houses can be trusted with the mix. They 
usually give you Kentucky blue grass, 
fescues, bents, and a little rye. If you like 
clover, seed it separately and sparingly; it 
spreads rapidly. Clover helps a lawn by 
drawing nitrogen into the soil from the air. 

Rolling and mowing are the final impor- 
tant steps. Roll lightly after the seed has 
been put in. Begin mowing when the grass 
is 2" or 3" high, and never cut too short. 
Keep up your rolling as you do your mow- 
ing. England's perfect lawns were achieved, 
as one British gardener put it, by planting 
once and rolling for a couple of centuries. 
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3j ecc rn See a pele oan 


You can't tell whether it's coming or going, but the Ascender shows that tail-first flying 


wl. 


has arrived. 


FLYING BACKWARD INTO THE FUTURE 


Modeling the Ascender XP-55 Offers 


Penknife Pilots a Close-up 


of One of Our Most Remarkable Tail-First, Pusher-Type Planes 


ARPLANES, like soldiers, rarely bpe- 

V come famous by doing their fighting 
on the proving grounds. Out of hundreds of 
experimental planes designed and built in 
the course of the war, only a few have at- 
tracted any public notice. 

If the Curtiss XP-55 Ascender has proved 
an exception, it is not for what it has ac- 
complished in battle, but rather for the 
promise it holds as a prototype of planes to 
come. Tail-first or canard-type craft have 
the advantage of locating tail surfaces in 
relatively undisturbed air. This permits 
more positive reactions to movements of the 
surfaces so that more control can be ob- 
tained with smaller surfaces. Greater ma- 
neuverability also results from the canard’s 
center of gravity being closer to the center 
of the plane. The Ascender has a 41’ wing 
span and a length of 30’; a 1,270 hp. engine 
drives a three-bladed propeller which can be 
jettisoned quickly in the event that the 
pilot has to bail out. 

Plane modelers who have been following 
this series will need no special instructions 
for selecting materials. Whether you choose 
balsa or other wood, carve the fuselage out 
of one block and recess the underside slight- 
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ly to receive the wings. The large number 
of perpendicular surfaces employed in the 
Ascender will test your craftsmanship: you 
can either carve them out of the main blocks 
or fashion them separately and glue them in 
place. Some of the small surface details can 
be made of plastic composition wood. 

Glue the parts together, sand the model 
thoroughly, and apply several coats of air- 
plane dope. Paint the glass-enclosed por- 
tions white with a black-line trim. A cellu- 
loid disk is mounted under the spinner. 


Facing the camera, the Ascender's forward stabiliz- 
ing elevators give the impression of foreshortened 
wings. Operated in conjunction with other control 
surfaces, they increase the plane's air-response. 


Craftsmen in the service turn their civilian hobbies into important help for air fighters in the Pacific. 


A /HEN the need for models of enemy 
WIV siine was first felt by the Navy, its 
Bureau of Aeronautics Special Devices Di- 
vision turned to men who had made a pro- 
fession or a hobby of modelmaking in civil- 
ian life. The result was that the Navy was 
soon turning out model after model of ene- 
my planes that reached perfection in every 
detail—planes that could be photographed 
against projected cloud backgrounds, thus 
allowing our pilots in the Pacific to identify 
immediately Jap planes that they had never 
seen before. And this was done often with 


NAVY MODELMAKERS BUILD 


such sketchy information as a blurred photo 
of a wrecked enemy plane. 

The Navy’s shop in Washington, where 
most of the models are built and photo- 
graphed, is a dream come true for crafts- 
men. In it are such tools as jeweler’s lathes 
and gravers, electrical dental drills, burrs, 


and scrapers, aircraft welding torches, elec- 


trical instruments, shapers, and artist's air- 
brushes. Along with them are the old stand- 
bys of the home modelmaker—razor blades 
and sandpaper. 

At the head of this shop, Capt. Luis de 


Fine tools make the Navy's shop a dream come true. At left, Bob Geoghegan, an old POPULAR SCIENCE 


contributor, uses a dental burr to shape a detail on a model seaplane; center, 


Milton A. Stovall, turns 


a propeller spinner on a jeweler's lathe; right, Paul Robertson sprays a plane with an artist's airbrush. 


Photographed, this model of a Jap Mavis looks like the enemy long-range patrol bomber in actual flight. 


NEMY PLANES 


Florez, director of the Special Devices Di- 
vision, placed Jim Barry, international ex- 
pert on plane models who was then em- 
ployed by the U.S. Treasury and is now a 
lieutenant in the Naval Reserve. Lieutenant 
Barry had had models exhibited at the 
Cleveland Exposition and the New York 
World's Fair, and many of them are now 
being shown at the National Museum in 
Washington. 

Others in the Navy's model-plane shop in- 
clude Petty Officer Paul Robertson, who in 
civilian life built small boats and homes as 
an occupation and model planes as a hobby. 
He has models on exhibit at the Smithsonian 
Institution at Washington. 

Bob Geoghegan, another in the shop, is 
now an expert on ship as well as plane mod- 
els. While an employee of the U. S. Trust 
Company in New York, he developed in his 
spare time an ingenious method of making 
sailing and exhibit ship models from paper. 

[Turn the page.] 


Here is how a model is photographed in the Navy's 
Photographic Science Laboratory to give pilots 
and gunners a view they will have in the air. The 
plane is mounted on a sheet of clear plastic, and 
the cloud background is projected on ground glass 
behind it. Below, the photographer's assistant 
blows on the miniature propellers to make them 
whirl—the Navy finds this bit of realism much 
more effective than plastic disks or retouching. 


the figure of a man standing 
beside a wrecked craft. Hand- 
carved pilots and gunners are 
in place. Machine-gun blasts, 
oil, dirt, and exhaust marks 
are indicated with dull black 
lacquer. Battle scars and 
wear are shown by peeling 
paint treated with a special 
technique. 

The photography is just as 
exacting. Models are mount- 
ed in the Navy’s Photograph- 
ic Science Laboratory on a 
fine spindle attached to the 
center of a sheet of trans- 
parent plastic. A second plas- 
tic sheet, or one of ground 
glass, is set up 12” behind the 
first, and on it are projected 
the background clouds. The 


In charge of the Navy's modelmaking is Lt. Jim Barry, international model itself hides the spindle 
expert on model planes, shown with some of his projects. The shop from the CAMELS: | 
was set up by the Bureau of Aeronautics Special Devices Division. Circular plastic propellers 

and whirling lines touched in 

by an artist were discarded 
Back in 1939 a cardboard model locomotive long ago. They weren't real enough. Actual 
of his won an honorable mention in POPU- miniature propellers are mounted on the 
LAR SCIENCE MONTHLY for his U.S. Trust models. When they are photographed, a 
Company homeworkshop club, and later that man in front blows to make them spin. 
same year POPULAR SCIENCE pub- 
lished à picture of an automobile 
engine he built. 

Tom Haynes, before entering the 
Navy, had a construction firm spe- 
cializing in wood and ornamental 
iron work, and his hobby was mak- 
ing miniature tools that would ac- 
tually operate. One of his pieces is 
a tiny carpenter's jack plane less 
than 2" long and complete even to 
screw adjustments of the blade. 

Model planes that these men turn 
out are accurate in every detail, 
often despite lack of firsthand in- 
formation. Scale is frequently de- 
termined by the size of a pilot's 
head showing in the cockpit of a 
photographed enemy plane or of 


This is the way a fallen Jap 
Helen looks to our flyers as 
they speed by in the air. How 
would you like to try to build 
a model from this photograph? 


lt can be done. The finished 
photo at the left is of a model 
made from the picture above. All 
details are accurate to the nth 
degree, figured out carefully by 
the Navy's own expert craftsmen. 
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Speed Key for Your Lathe Chuek 


By WILL THOMAS 


DJUSTING lathe chucks is 
often a tedious task, partic- 
ularly when the jaws of a four-jaw 
chuck must be removed and re- 
versed, or when an irregularly 
shaped piece of stock must be 
chucked. While the chuck key 
sometimes can be spun with a fin- 
ger, the jaws usually bind enough 
at several points to make slow 
hand-turning necessary. 
A spinner chuck key like the one 
shown can be made quickly from 
scrap steel rod. Its three parts are 
an interesting one-evening lathe 
project. No operations are diffi- 
cult, and dimensions are not crit- 
ical. The key provides enough lev- nid "n | 
erage to spin the jaws rapidly in Inserted in the chuck socket, the key can be spun rapidly. 
or out if the chuck is in good shape. 
Make the shank first, taking care 
to form the tip to a snug sliding 
fit for the full depth of the chuck 
key sockets. If the key wobbles in 
the socket, it can't be spun easily. 
Turn the cross arm next to the 
shape shown in the drawing. The 
ball on one end is filed or milled , id 
dat and then drilled to take the f=" Tr 
spinner handle. k 
All three pieces may be polished 
in the three-jaw chuck. The cross 
arm is then driven through the 
shank, and the handle is driven on 
the cross arm. It need not rotate, 
Since the smooth steel turns easily bt -————m | t 
in the fingers. The shank is turned between centers and then cut to length. 
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At left, the shank is drilled to take the cross arm. The parts are shown in the drawing and at right. 


FILE SQUARE CROSS ARM 
TO FULL DEPTH 3g' 


OF 
CHUCK SOCKET 


DRIVE FIT ^t 
IN CROSS ARM. +1,# 


SPINNER HANDLE 
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"KING-SIZE" 


CALIPERS 
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Adjusting the micrometer to check on a large diameter. The lower parallel rod is calibrated in inches. 


4 i 


Parts that form the micrometer and anvil 
arms are brazed or silver-soldered. Here 
sheet soldering alloy is put into a joint. 


By ERVIN WALTERS 


ICROMETER measurements accurate 
to .001” are possible on large-diameter 
work with calipers you can make yourself 
at a fraction of the cost of vernier calipers 
of comparable capacity. The calipers shown 
also have the advantage of being able to take 
inside measurements when the positions of 
the micrometer head and anvil are swapped. 
Such shifting can’t be done on many large 
micrometers. 
You need two lengths of drill rod or tub- 
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These are all the parts, finished but unassembled, that go 
into the micrometer calipers. Rods may be any length, but 
springiness affecting accuracy is in proportion to length. 


ing for the parallel ways, a short piece of 
drill rod for the anvil, some scrap steel for 
the arms, fittings such as setscrews and 
clamping bolts, and a micrometer head. 
This head may be taken from a discarded 
micrometer, or you may buy a new head. 
That shown was obtained by sawing the 
damaged frame off a 1" micrometer. It 
was inserted in a collet chuck, and a mount- 
ing shank was machined on it to true round- 
ness. If you have a choice, a head having a 
ratchet stop and a spindle lock will be best. 
The two arms that slide and clamp on the 
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WITH MICROMETER HEAD 


Holes for the parallel ways are 
drilled with the blocks clamped 
together. This prevents binding 
when the arms are being moved. 


Engaging the tip of the indexing 
device in a calibrated mark sets 


the calipers roughly. The 
on the arm here is spot-polished. 


^ 3s 


Indexing marks turned accurately 
at |" intervals are stamped O-1, 
|-2, and so on, indicating rough 
settings between the two points. 


finish 


Threads on one end of the anvil and in its ring 
permit adjustment with a screwdriver for setting 
the calipers at zero. A setscrew locks the anvil. 


parallel rods are identical except for the 
rings in which the micrometer head and the 
anvil are mounted. Arms may be machined 
from solid bars or built up by brazing or 
welding as were the ones shown. Clamp the 
pieces together to drill the two 5/16" holes 
so the rods will be held exactly parallel. 
Make the holes a few thousandths small with 
a size N drill and then ream them with a 
9/16" bit or reamer. Their position is shown 
in the cross-section in Fig. 1. 

Slot each end as shown for tight clamp- 
ing on the rods. Midway between the pairs 
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Care in adjusting the arms on the calibrated rod 
assures accuracy, but precision work may require a 
check with gauge blocks or an inside micrometer. 


of holes and at right angles to them, drill 
another hole with a No. 29 bit. Enlarge this 
hole on one side of the block with a No. 17 
drill and tap the section on the other side to 
receive an 8-32 hollow-head cap screw or 
similar bolt. 

For built-up arms cut a channel across 
the unslotted end of each block, as indicated 
in the drawing, and in it braze or silver- 
solder a thinner strip of !5" wide steel. To 
braze or silver-solder rings on the other end 
for holding the micrometer head and the 
anvil, saw a short split in these ends and 
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spread them to a Y shape, as shown, 
with a cold chisel or similar tool. 

Turn and drill the rings to the di- 
mensions shown—in Fig. 1 for that 
holding the anvil and in Fig. 2 for 
the micrometer head. The walls of 
the latter ring must be about 3/32” 
thick to take the two setscrews. One 
well-known head has a shank 93$" in 
diameter and 34" long and another a 
shank 14" by 34" long. 

The anvil is designed so it caa be 
moved to set the micrometer at zero 
and is locked with one setscrew. 
Turn one end down and thread it to 
fit the 8-32 tapped hole. A slot may 
be cut in the threaded end to receive 
a screwdriver, or a knurled collar 
may be provided somewhere between 
the tip of the anvil and the arm. 
Harden the finished anvil and draw 
the threaded portion to a bronze color. 

Figure 3 shows a flat, stiff spring 
for attaching to the micrometer- 
head arm to assist in rough setting. 
Its short edge acts as a pointer, en- 
gaging shallow grooves turned in one of the 
rods. Determine the starting point for these 
grooves with the micrometer assembled and 
the anvil arm clamped at the extreme end. 
Move the micrometer arm in to where, when 
the micrometer is set at zero, the spindle and 
anvil will just touch. Mark the point 
at which the spring bears against the 
rod. 

Remove the rod, clamp the marked end in 
a lathe collet or dog, and run a center against 
a center hole drilled in the other end. Use a 
sharp tool to turn a groove .006" deep at the 


HEAVY LATHE CUTS are possible on large- 
diameter work if an additional lathe dog is 
used on the mandrel to engage the work and 
keep it from slipping. As shown above, one 
lathe dog is used in the customary way, 
while a second engages the work. 
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mark. Move the lathe carriage exactly 1” 
and cut another groove, and continue until 
the entire length has been grooved at 1” in- 
tervals. Number the calibration marks 0-1, 
1-2, 2-3, and so forth to show between what 
limits the micrometer is reading. 

Make certain that the spindle and an- 
vil line up properly. If they don’t, bend- 
ing or twisting the arms slightly may help. 
The rods may be as long as required. AI- 
low for springiness in taking a measure- 
ment by adjusting the spindle until it just 
touches the work. 


SHORT BRAZING STRIPS can be held safe- 
ly in à slot sawed in !4" steel rod. Drill a 
No. 29 hole, tap 8-32 on one side of the slot, 
and open it on the other to clear a clamp 
screw. A file handle and fiber guard com- 
plete the holder. 
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DRILLS AND REAMERS having 
straight shanks can be clamped in 
the boring-bar holder on the lathe 
carriage and fed to the work auto- 
matically by use of the power feed. 
Or, similarly clamped and support- 
ed in addition by running the dead 
center against it as shown in the 
photo at right, a reamer can be 
kept from turning as it is fed to the 
work with the tailstock handwheel. 
In this case, the carriage must, of 
course, be free to move along the 
ways. Drill and reamer shanks of 
too small a diameter for the bor- 
ing-bar holder may be held secure- 
ly by the use of split bushings 
which will give the clamp a good 
binding surface.—C. W. WOODSON. 


HAMMERS RACKED over the bench will 
be within handy reach and yet will be out of 
the way when not in use. The rack shown 
below is made from short lengths of 6” 
board suspended from the ceiling at an 
angle of 45 deg. Heads of hammers and 
mallets are hooked loosely in rounded 
notches cut in the edge by a shaper, jigsaw, 
or coping saw. About 2” between notch cen- 
ters leaves room for grasping the handles. 
Make the rack long enough for two or three 
extra hammers you may get later.---W. T. 


BROKEN HIGH-SPEED DRILLS that are 
ready for the discard can be formed into 
serviceable lathe tools. Grind a flat face for 
the entire length of a countersink or center 
drill to provide a surface that can be held 
firmly in the lathe tool holder. Then grind 
a cutting point to the standard shape re- 
quired for the particular work for which 
you want the tool. Round-nose, diamond- 
point, and threading tools can be ground 
and shaped in this way.—D. S. GREENLAW. 
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NEW SHOP IDEAS 


QUICK MEASURING of drill, 
screw diameters is possible with a gauge 
made and used as shown below. Both sec- 
tions are cut from a scrap of sheet metal. 
Part of one forms the sector of a circle with 
a radius to the riveted joint; the other ta- 
pers to a point that is bent over to serve as 


bolt, and 


a pointer on a calibrated scale. Close the 


caliper legs and mark the zero exactly at 
the pointer. Calibration may then be done 
with gauge blocks or a set of drills of known 
sizes, and the scale marked in thousandths 
or in drill sizes.—IRVING ZEICHNER. 
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SCRIBING LATHE LAYOUTS is simplified 
by this spring scriber that can be clamped 
in the toolpost for smooth, irregular, or 
rough work and high or low-centered pieces. 
For smooth work, start the lathe and bring 
the scriber to bear with a slight compres- 
sion; but for irregular or rough surfaces, 
turn the lathe by hand. 

Cut the body from 5/16” cold-rolled steel 
or key stock. Set it up in the four-jaw 


ADJUSTABLE CLAMPS will hold both flat 
and irregular work firmly against the lathe 
faceplate. A pair will be sufficient for most 
pieces, but rounded surfaces can be held if 
four clamps are used. 

Cut the clamping plates from scrap steel 
and drill and tap them for three 4”-20 
bolts as shown in the drawing. Crosspiece 


PARALLEL CURVED LINES on shop layouts 
can be drawn quickly with a guide made of 
a metal or plastic disk. Holes for a pencil 
point are drilled at various distances from 
the edge. With a draftsman’s 
curve, a template, or a lofts- 
man’s ship curve laid on the 
original curved line, the pencil 
is put through the guide hole 
affording the spacing wanted 
and run along with the disk 
bearing against the edge of the 
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chuck, turn a slight taper for 1” 
at the end, drill a few thousandths 
under 3/16" for slightly more 
than 1", and ream to 3/16". Reverse the 
piece, drill 23$" deep with a No. 3 drill, and 
tap 14” -28 9*4" deep. Chamfer the corners. 

Make two scribers of drill rod, one 134" 
long as shown and the other 2144” with an 
identical butt. The No. 20 holes in the 
scribers and adjusting screw take a spring 
wound of .018" wire on a .095" arbor for a 
sliding fit. Harden the scribers and draw to 
a straw color.—HENRY W. HALLIGAN. 


A on the long bolt en- 
gages the underside 
of the faceplate slot 
so the clamp plate 
can be pulled up tight 
against the work. It 
is cut from %” drill 
rod and then drilled 
a free fit on the shank 
of the bolt. 

In use, the two bolts 
B are drawn up to the 
approximate thick- 
ness of the work. The long bolt is inserted 
from the back of the faceplate with A at 
right angles to the slot and is drawn up 
finger-tight. Bolts B are backed up for final 
tightening. Three sets of bolts of different 
lengths should take care of work !4" to 3" 
thick. Sheet copper under the plates will 
protect finished surfaces.— AUGUST DOBERT. 


curve. As the guide is held by pressure 
against the edge of the curve, it cannot ro- 
tate and the two curves will be exactly 
parallel.—T. DASH. 
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FOR SAFETY’S SAKE, this band 
saw in the Army Air Forces wood- 
working shop at Stewart Field, 
N. Y.. has been fitted with a special 
Plexiglas shield through which the 
blade is visible. The shield guards 
the worker from injury but does 
not interfere with operation of the 
saw. This and other safety devices 
have reduced the accident record 
at army posts about 50 percent. 


HAND TAPPING of holes in air- 
craft parts has been vastly speeded 
up by Staff Sergeant Erik Peter- 
son, of Springfield Gardens, N.Y. 
He designed a metal base on which 
a curved arm holds the tapping tool 
in position and allows it to be 
turned with a handle. The piece 
being threaded is clamped to the 
base in such a manner that the tap 
and hole are always in alignment. 
In addition to increasing output, 
the method reduces tap breakage. 


METAL SHIELDS slipped over the louvers eliminate 
tedious masking when paint of a different color is 
being sprayed over the woodwork around a venti- 
lator. Devised by Arthur St. Clair Martin, of Santa 
Monica, Calif., these covers may be formed of 
aluminum, easily eut to the exact size of the lou- 
vers. When the door is reversed, a metal cover pro- 
tects the other side of the ventilator. 
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TWISTING THE ENDS of coil wires with an inex- 
pensive device, developed and now being used by 
workers at the North American Aviation Com- 
pany's plant at Dallas, saves approximately 15 min- 
utes in winding a single armature. The tool con- 
sists of two 12" lengths of spring-steel wire twisted 
together in even spi- 
rals. When a worker 
slides a disk of scrap 
Plexiglas back rap- 
idly on this spiral 
wind, the tool rotates 
at high speed, twist- 
ing the coil wires in 
quick order. The coil 
Wires are gripped with 
a prong made by 
bending the ends of 
the steel wire 90 deg. 


RIVET DISPENSING is considerably simplified by 
this rotating device, designed and built by John W. 
Burgeen, an employee of Consolidated Aircraft Cor- 
poration. Rivets of various sizes go into a parti- 
tioned tray when the latter is rotated by means of 
a handle to bring the various compartments into 
line with an aperture in the cover. Once inside, the 
rivets are identified by 
numbers on the out- 
side of the tray. The 
dispenser was made 
by riveting together 
several pieces of scrap 
metal. When in use, it 
is attached to a con- 
venient post. 


By Florence C. O’Connor 


OT so much what your camera sees, 
but how it sees it, is often the dif- 
ference between a salon photograph 

and just another snapshot. Views that draw 
“Ah!” when first seen by the eye all too fre- 
quently prove disappointing when trans- 
ferred to a print. This is because the eye is 
extremely mobile and takes in great spaces 
at a glance, while the camera lens is lim- 
ited by a frame. 
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FROM WHERE YOU AIM, AS MUCH 


AS AT WHAT, MAKES A PICTURE 


And yet, the average amateur could avoid 
most bad pictures if he would only give a 
little thought to point of view before he 
clicks the shutter. Aiming a camera at 
any object that appears before it is not mak- 
ing pictures. Like a good story, a picture 
must make its point. In order to present the 
scene so it will tell its story best, the posi- 
tion from which the picture is taken must be 
chosen carefully. 

The scene is a stationary object sur- 
rounded by space in three dimensions: height, 
depth, and circumference. You have 
three ways of changing the point 
of view: you may raise or lower 
the camera to change height, you 
may get close to or far from the ob- 
ject to affect depth, and you may 
photograph it from any side. Rais- 
ing and lowering the camera will 
affect the horizon line; the distance 
between the camera and the sub- 
ject will control perspective, radial 
lines, and emphasis; a shift on the 
circumference will change the mass- 
ing of the component parts. Physi- 
cal conditions may limit your 
choice, but you will always have 
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more than one. 

Picture taking is a slow business 
and requires patience. If Aunt 
Jenny is perturbed by having to 
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"Abandoned," and the forlorn house framed by unkempt 
trees really looks so above, but at right, with more fore- 
ground, its interest is secondary to that of the rotting bridge. 


sit in the hot car while you walk 
all around an old tree, it doesn’t 
help. 


Go on your picture-taking 
trips alone or with a sympa- 
thetic companion who will 
carry the tripod, hand you 
filters, and do other odd 
jobs. 

Unless you know what you 
are looking for and can 
recognize it when you see 
it, walking around a subject 
won’t help. You must first 
learn a few rules of design 
and composition, and how 
to utilize point of view to 
help achieve a well-com- 
posed, strong picture. 

Suppose you come upon 
an interesting small house 
shaded by a tall, stately tree 
and a picturesque barn that 
seem to have the elements 
of a picture. You could take 
it as shown at A in the 
drawings on page 169, but 
you would not have a pic- 
ture. The elements from 
that point of view have no 
relationship. They make 
three pictures, one of the 
tree, one of the house, and 
one of the barn. All may 
have interest, but individual 
interest must often be sac- 
rificed for collective interest. 
A shift of the point of view BEST 3. "iar cdm | 
—a few yards to the right PA : | | — | 
or left, nearer or farther away, higher or B; raising them may give the one at C. 
lower—will change massing, perspective, Neither is good. Retreat a few yards, and 
and horizon. the result will be something like D—still 

Try shifting the point of viewing the tree, not good. But walk around the group until 
house, and barn. Lowering the camera and the three units are massed together, get 
the horizon line may give you the result at close enough for the mass to take up most 
of the picture space, lower the 
camera to give height and gran- 
deur to the scene, and you get a 
well-composed picture like that 
at E. 

If you ask, “Why am I tak- 
ing this picture?" you might 
well answer, “Because here is 
a farm, symbolic of life itself— 
nature in the tree, protection 
from weather in the house, a 
means of survival in the barn." 

To get this universal theme 
across to your neighbor, or to a 
man from Persia who might see 
your work, you must eliminate 


Both groups of trees at left are good 
pictorial subjects, but in one photo 
they detract from each other. Above, 
taken from a slightly different angle 
and allowing space for towering clouds, 
the broken tree makes a real picture. 
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all suggestion of a sp^cifie place. The scene 
must be symbolic of every farm. There is 
no need to show the paved road, the R.F.D. 
box with the farmer’s name on it, or the 
sign on the side of the barn. 

Space relationship, line, massing, tone, 


and light and shadow help the composition ` 


of your picture. The first three are all gov- 
erned by point of view. Tone and shading 
depend largely on lighting and exposure, 
but point of view can help them, too, to 
some extent, for it has control over shape, 
depth, and direction of shadows. 

What point of view alone can do is clearly 
illustrated by the accompanying pairs of pic- 
tures. A problem of concentrating interest 
on the main theme is solved in the pair on 
page 166. At first the overgrown trees and 
the rotting bridge seemed to be part of the 
story of the deserted house. Their inclusion, 
however, set the house too far back and 
made it insignificant, a secondary instead 
of a primary interest. The mass of branches 
also added to the confusion. Taken from a 
spot about a third of the way up, the old 
house got the prominence it deserved, and 
“Abandoned” was the happy result. 

Space relationship and massing are bad 
in the photo of the two groups of trees at 
the bottom of page 167. Here was a situa- 
tion where both elements had photographic 
possibilities, but you can have too much of 


a good thing. Two spots of interest weaken . 


a picture to the disadvantage of both. I 
realized this as soon as the shutter had 
clicked, and decided that the old broken- 


down tree had most appeal. A shift of the 
point of view to one side and a few steps 
forward massed the tree against the sky 
and filled the picture space as I wanted it. 
I then lowered the camera, shifting the 
horizon to lessen the foreground and play 
up the thunderous sky. The result, “De- 
feated,” was a satisfying picture. 

Horizon and sky line are sometimes con- 
fused by photographers. In ordinary lan- 
guage they are the same, but in photogra- 
phy, as in drawing and painting, the horizon 
is the line on the scene level with the eye— 
or with the lens in photography—while the 
sky line is where land and sky meet. In 
“Defeated” horizon and sky line are about 
the same. 

Somewhat the same situation as that of 
the tree, house, and barn in the drawings 
occurred in taking the photos of the lily 
pond. The owner wanted to show as much 
as possible. Only in the finished pictures 
could I convince him that part of a scene 
can signify the whole. 

To please him I made an exposure 
straight across the pool. The welter of con- 
fusion of objects, reflections, and light oblit- 
erated the bronze goose of which he was 
proud and would not let the picture hang 
together and tell its story. 

Then I walked around the pool, perched 
precariously on a rock, and aimed at the 
bronze goose from a low side angle. (Don’t 
forget that lowering the camera is vastly 
different from tilting it.) Most of the back- 
ground was eliminated, only enough of the 


Too much of a good thing often causes confusion, as 
at right with a welter of objects, reflections, and 
light. Above, with the bronze goose as the point of 
interest, the picture presents more by showing less. 
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From a sprawling scene to a 
charming grouping some- 
times takes but a few steps. 
The lower photo at right 
tacks cohesion and the river 
is lost in the foreground, 
but note the difference at 
top. One building is left ouf, 
a smaller one is added, and 
our river becomes effective. 
The drawings above show how 
change in the point of view 
can affect the composition. 


rocks and flowers being shown to suggest 
a rock garden. Lily pads and reflections 
were no longer confusing, and the diagonal 
line of the pool made for good composition. 

On the outskirts of a small town border- 
ing à tranquil river, the afternoon light on 
two mill buildings fascinated me as did some 
little houses on a hill. But after I had taken 
the lower photo on this page, I realized what 
a sprawling scene it was and that by get- 
ting the houses on the hill I had sacrificed 
the river and à charming. foreground. 

A. few steps to the right and a shift of the 
camera downstream resulted in the picture 
"River's Edge" on this page. The big build- 
ing on the right was eliminated, but the 
small building to the left was gained. It 
helped balance the main building and gave 
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à pleasing repetition of shape and form. 
Old fence posts added foreground interest. 
You need not have a camera along with 
you to practice choosing points of view. 
Carry a small card with an opening about 
1" by 14%” cut in it. Use this as a view 
finder by holding it in front of one eye and 
framing your picture with it. Or use a win- 
dow frame in your home or office or the 
windshield of your car. Watch how things 
change as you drive along. You will soon 
find yourself selecting and rejecting the 
compositions framed in your ''finder." 
Then when you are on a picture-taking 
trip you will accept and reject viewpoints 
automatically, so that when you get your 
camera out you will have boiled down the 
possible viewpoints to a few good ones. 
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ALTERNATIVE 
CONSTRUCTION 


KEYLESS 


PORCELAIN CUT HOLE 
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DISK, 


SCREW-ON RING FROM 
LOWER DEVELOPER JAR 
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BROWN GLASS JAR 


ANAGRAM GAMES made of cardboard 
are a good source of letters for home-movie 
titles. Numerals are lacking, but these can 
be cut from a calendar and pasted on heavy 
cardboard. The anagram letters will stand 
upright if back supports are provided by 
splitting the cardboard from the bottom up- 


EACH ROLL of 35-mm. film that I 
shoot now is branded with my name 
and address. Some time ago I sent my 
developer a roll with some potentially 
good shots on it. I still am wondering 
whether they were really good, for 
somebody else’s film was returned to 
me. Now I devote one exposure of 
each roll to this sign.—W. C. F. 
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PRINTING SAFELIGHTS can be easily 
contrived from the two-section brown 
jars in which developing chemicals 
are sold. Either section is usable if 
the jar is one of the larger sizes. 
Otherwise, the top jar may not have 
sufficient space to accommodate the 
bulb. If it has, cut a hole 13$" in di- 
ameter in the metal screw-on cover. 
Then secure the cap between the two 
parts of a porcelain socket or solder 
it to a brass socket. When the bottom 
jar must be used, cut a tin-plate disk 
just large enough to slip into the 
metal ring around the top. Make a 
hole in the center of the disk, slide it 
over a brass socket, and solder to the 
ring and socket.—DAVID KOSAKOFF. 


ward and bending at an angle. Adhesive 
tape will hold them in place on an inclined 
surface. Focus a spotlight on the title words 
to make them stand out from whatever 
background objects are used. A medium- 
speed panchromatic film is best for photo- 
graphing titles.—C. F. TREVELYAN. 


WEIGHTED by its cast- 
iron base, a stand made 
from the bottom sec- 
tion of a movable 
street-department or 
filling-station sign will 
support a heavy studio 
camera without danger 
of tipping over, yet it 
can be easily rolled to 
a new position. Add a 
telescoping riser, clamp 
tee, and a locking han- 
dle to the standard, and 
then top off the whole 
with a floor flange and 
a tilt-top. The heavy 
construction prevents 
vibration if the floor is 
even.—I. G. 
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RIDING A ROCKET? That may be what 
the young woman above appears to be do- 
ing, but the illusion was created by an in- 
genious photographer with only a few props. 
How he did it is shown in the photograph at 
the right. The rocket, consisting of a card- 
board cylinder and nose mounted on a two- 
by-four 16' long, was suspended from the 
framework by fine wires. A sense of height 
was obtained by taking the picture at an 
upward angle so as to include only the tips 
of the palm branches. The smoke and flame 
spouting from the tail might be produced 
by retouching or by mounting a small rocket 
firmly in the cylinder and firing it just be- 
fore the exposure is made. 
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FORMULAS for both 
films and paper are 
quickly found on this 
chart, produced by the 
Reed Manufacturing 
Co., of Los Angeles, 
Calif. The dial is 
turned until the de- 
veloper wanted ap- 
pears in the small 
window at the top. 


The numbers that 


show in the long open- 

ing directly below SPEEDY film development 
represent the amounts in five to 11 minutes is 
of chemicals needed claimed by Swain Nelson 
for that developer. Laboratories, Inc., Glen- 
On the face of the view, IlL, for QSE ultra- 
chart adjoining this fine-grain developer. Their 
opening the chemicals QSE Royal Toner gives 
are printed in the or- six different color tones, 
der of mixing. depending on application. 
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By ZEH BOUCK 


S ALTERNATIVES to suicide, the pre- 

war citizen rejoiced in a great variety 

of methods of “getting away from it all.” 

He could go fishing, sun himself on the roof, 

or even snuggle up to a brass rail in cases 
of dire emergency. 

To those who enjoyed the sense of splen- 
did isolation that made this possible, the 
wartime forecasts of immediate electrifica- 
tion of everything in sight must have caused 
some anxious hours. Picture the harried 
postwar husband who tries to steal off for 
an hour of poker with the boys only to be 
aroused by an electronic tap on the shoulder 
and an urgent demand to come right home 
and not to forget the eggs. 

Well, the good word today is that the 
radio waves will keep on circulating over 
our heads for quite a while. For better or 
worse, it’s going to be a long time before 
you find yourself reaching into your watch 
pocket to see whether you took your port- 
able transceiver when you left home. 

But if the floodtide of imagination that 
broke loose when the Army announced the 
introduction of a five-pound “handie talkie" 
is in the process of settling down, it doesn't 
mean that nothing has been happening in 
the way of mobile two-way communication. 

One of the most important things that has 
happened is that the skids have been put 
under some of the long-standing legal and 
technical restrictions on radio transmission. 
According to a recent announcement, the 
Federal Communications Commission has 
set aside a microwave radio band between 
460 and 470 megacycles for a ‘Citizens’ 
Radiocommunications Service" (CRS). The 
“citizens” will include ordinary nontech- 
nical folks who have never come face to 
face with a grid leak. Judging by present in- 
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WILL YOU PHONE 


Peacetime 


dications, it will be easier to get a license to 
operate a broadcasting station than to drive 
a car. The comparison is particularly ap- 
propriate because the immediate prospects 
of mobile intercommunications are similar 
to those of an automobile operating on just 
a few miles of road. 

It is only natural that both the handie 
talkie and the walkie talkie—instruments 
which proved so useful to our fighting men 
—should have been prominently proposed 
for postwar and civilian uses. The possibili- 
ty that large surpluses of these two-way 
radios would be made available at low prices 
contributed materially to the idea of a 
walkie-talkie age, notwithstanding the fact 
that the Signal Corps apparatus was de- 
signed to function at frequencies far re- 
moved from those tentatively assigned to 
the CRS, and the probability that alert man- 
ufacturers will produce equipment specifical- 
ly designed for this service. It may be that 
many of the talkies will be converted for 
civilian use, for, discounting frequency dif- 
ferences, it has already demonstrated some 
of its potentialities in pickups and interroga- 
tions from auditoriums, in mobile reporting 
of sports and other events, and with the War 
Emergency Radio Service. 

In any event, the handie talkie and walkie 
talkie as they exist today are warth looking 
into—particularly in the light of the few 
things we know about transmission in the 
neighborhood of 460 to 470 megacycles. 

Talkies are the direct outgrowth of the 
ultrahigh-frequency transceivers and port- 
able transmitter-receivers used by amateur 
radio operators for many years prior to 
Pearl Harbor. The handie talkie was de- 
signed by Donald Mitchell, Chief Engineer 
of the Galvin Mfg. Corp., peacetime makers 
of Motorola radios. Handie talkies (SCR- 
536) and walkie talkies (SCR-300) are en- 
tirely different instruments. The former is 
a glorified French phone with a collapsible 
antenna projecting from the receiver or 
listening end. Mouthpiece and receiver are 
integral with the body or case. The trans- 
mitter of the SCR-536 is amplitude modulated 
and crystal controlled on selected frequen- 
cies between 3.9 and 5.5 megacycles; the re- 
ceiver is a five-tube superheterodyne. To 
reduce operational complications to a fool- 
proof minimum, volume, tuning, and tone 
controls are omitted; frequency is shifted 
by changing the crystal, and the on-off 
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HOME BY RADIO? 


Jobs for the Handie Talkie 


switch is operated automatically 
by placing the antenna in posi- 
tion. A simple switching arrange- 
ment, over which the fingers close 
naturally in holding the instru- 
ment, shifts it from receiving to 
transmitting positions. Approxi- 
mately five pounds of concen- 
trated radio, with a range of from 
1.5 to 5 miles on 34-watt output, 
are housed in a die-cast container 
9" by 3" by 12". 

In Army operation, where sol- 
diers must be constantly prepared 
for reception, the set is on for 
comparatively long stretches. Un- 
der these conditions, battery life 
is from 8 to 15 hours, depending 
on the duration of active periods. 

The walkie talkie differs from 
its little brother in that it is a 
frequency-modulated instrument 
and is tunable, without the aid of 
crystals, from 30 to 40 mega- 
cycles. Transmitter, superhetero- 
dyne receiver, batteries, and all, 
the walkie talkie weighs about 35 
pounds. Built in haversack style, or just tune in as you drive along? Converted handie talkies 
the SCR-300 is carried on the will have to compete with transceivers built to fit your auto. 
back; it has an output of 115 mil- 
liwatts (about one seventh that of Below is the Army handie talkie with and without its clothes. 
the handie talkie) and a normal gam | | 
range of approximately 5 miles. - 
Over water the walkie talkie has ! 
been-used reliably at distances of 

f 24 miles. While this is good per- 
formance, it doesn’t tell us very 
much about what may be expected 
400 megacycles higher up. 

Obviously, neither of the SCR 
models is applicable to CRS oper- 
ation without considerable modi- 
fication. The 460 to 470 mega- 
cycle band is in the lower portion 
of the partially explored micro- 
wave region which extends from 
one meter to one centimeter in 
wavelength, or from 300 to 30,000 
megacycles in frequency. Tech- 
niques vary throughout this vast 
region from the familiar condens- 
ers, coils, and wires on the low- 
frequency end to resonant cavities 
and wave guides (metal boxes 
and pipes) as we proceed higher 
up. The conventional fishpole type 
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Range will be an important consideration in a micro- 
wave transmitter. This one was heard 60 miles away. 


of antenna gives way to a parabolic re- 
flector or perhaps something resembling a 
tin funnel. 

But assuming that the frequency band 
ultimately fixed for civilian intercommuni- 
cation is not too extreme, there is no reason 
why the SCR-536 and 300 cannot be rebulit 
for such uses at a cost that would make the 
war surplus models worth buying. Con- 
version will definitely be a job for the expert, 
and it is quite possible that a Government 
O.K. on the finished product—indicating its 
stability within the assigned frequency band 
—will be required. 

Handie talkies will undergo the more se- 
vere metamorphosis. Most of the receiver 
and all of the transmitter will have to be 
scrapped, even including insulating ma- 
terials whose characteristics are not suit- 
able for microwave operation. Nevertheless, 
the midget case should still be able to en- 
compass the reconstructed set; similar sizes 
have been achieved by amateurs on the 112 
and 224-megacycle bands. One such trans- 
ceiver is pictured at the upper right of the 
following page. 

Because it allows more room in which to 
work, and because more of its material can 
be salvaged for microwave transmission, the 
walkie talkie presents less of a conversion 
problem. Amateurs before cnd during the 
war developed similar models at higher op- 
erating frequencies which compare favor- 
ably with the Army models. All basic civil- 
ian needs are satisfied by the WERS (War 
Emergency Radio Service) model shown at 
the bottom of page 175. The pack model 
illustrated on page 176 is particularly clean- 
cut and efficient. Fastened to the left shoul- 
der strap is a small loudspeaker which is 
also used as a magnetic microphone. On 
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Your microwave transmitter may require a reflector 
antenna to send the signal where you want it to go. 


the wearer's belt a large pushbutton cuts 
in the transmitter; it can be operated by 
either hand or forearm, or by leaning against 
some object, should necessity warrant. 

SCR models are strictly military designs, 
engineered to standards and qualifications 
that will not obtain in civilian use. While 
converted Army talkies, therefore, may 
represent an economical introduction to a 
Citizens' Radiocommunication Service, theirs 
will be the first word rather than the last. 
They have features unessential to civilian 
purposes, such as extreme ruggedness and 
auxiliary and interchangeable equipment. 
Walkie talkies, for example, have extra 
gooseneck antennas that make operation 
possible from a prone position. For nonwar 
users this represents a somewhat too luxuri- 
ous refinement. Factors of no interest to the 
Signal Corps, on the other hand, will be- 
come very important to the man in the 
street when he finds himself toting a radio 
station about. 

By name and nature the walkie talkie is 
perambulatory—a portable, battery-oper- 
ated, transmitting and receiving radio. Ex- 
ercising its corporate imagination, the FCC 
foresees a use for such equipment despite 
the fact that it has no consistent place in the 
home, office, car, boat, or plane, where a 
more economical and reliable power source 
is available. One would not ordinarily use 
a portable radio in a living room where a 
house-current console is in working condi- 
tion. 

Manufacturers are not likely to overlook 
this matter of power supply when they go 
into production. It is reasonable to expect 
that they will produce house-current models 
and storage-battery designs with vibrator 
high-voltage power supplies for all but 
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Doorknob and pullstrap? No. The photo above shows 
how radio designs may change as frequency goes up. 
The bulbous object is the transmitting tube; the 
arched copper tubing constitutes the tuned circuit. 


Smaller and lighter than its prototype, the home- 
made, |12-megacycle handie talkie, right, proves 
that higher-frequency transceivers can be compact. 


strictly portable operation. Combination 
circuits that will work on either power 
source are also to be expected. In your car 
a transmitter-receiver might well be com- 
bined with the regular broadcast set. 

Since considerations of battery life won’t 
affect the power-operated models, it will be 
possible to include some kind of signaling 
system. The receiver may be left on continu- 
ously or when a call is expected. A signal 
broadcast on the frequency to which the 
receiver is tuned will actuate a relay closing 
a bell-ring circuit. The transmitter can be 
turned off during these waiting periods if 
separate switches are used. 

Another advantage of nonportable trans- 
ceivers is that they will be able to use two 
aerials and tuned circuits instead of the 
talkies’ one. This will eliminate the need 
for switching from transmitting to receiving 
and make it possible for both signals to be 
broadcast simultaneously. Thus, transmitter 
A and receiver B would be tuned to one fre- 
quency while transmitter B and receiver A 
are tuned to a second frequency, and you will 
speak and listen exactly as you do over the 
regular telephone. Simultaneous transmit- 
ting and receiving units built along these 
lines are used in spot news broadcasts, en- 
abling the commentator to monitor and re- 
ceive instructions and cues all at one time 
whether he is talking or not. 

Telephone companies plan to distribute 
small auxiliary units for use with approved 
equipment that will transfer the radio signal 
to the telephone line or take sounds off the 
wire and broadcast them into space. This 
would couple any outside transmitter-re- 
ceiver with the world-wide telephone net- 
work. If a truck dispatcher, for example, 
wanted to communicate with a vehicle on 
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the road, he would telephone to a relay sta- 
tion within a 15-mile radius of the spot 
where he thinks the truck should be. The 
telephone relay station would then feed the 
signal through a transmitter tuned to the 
frequency of the truck's receiver. In a mat- 
ter of seconds the telephone-radio combina- 
tion could bring the dispatcher and the 


WERS amateurs have built walkie talkies that meet 
basic civilian requirements in. all but frequency. 
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Various types of walkie talkies similar to the one shown at the left were used in civilian defense. Two 
separate sets enable the news-broadcasting team, right, to transmit and receive messages simultaneously. 


driver into voice communication over a dis- 
tance of hundreds or even thousands of 
miles. 

Such service as this, however, would nec- 
essarily require a considerable investment 
on the part of the subscriber and, in any 
event, couldn't be realized for some years to 
come. Moreover, it is a far cry from the 
stroling citizen and his plans of phoning 
home by radio. 

Opinions vary but the consensus is not 
encouraging. Some manufacturers doubt 
that the price of handie or walkie talkies 
could be made low enough to interest farm- 
ers and physicians; they point out that one 
set would be of no use to anyone unless you 
fancy the idea of talking to yourself. 

If this sad reminder makes the picture 
look too bleak, you may find some cheer in 
the prewar record. For some years before 
Pearl Harbor, commercially produced trans- 
mitter-receiver combinations, working as 
high as 112 megacycles, were selling for 
considerably less than $50, complete with 
batteries, tubes, and microphone. This ap- 
paratus was manufactured for sale to some 
60,000 licensed amateurs, but the potential 
market was probably no more than a third 
of this figure. What with the greater tech- 
nical knowledge born of war and the lowered 
licensing requirements, it is estimated that 
there will be some 250,000 licensed amateurs 
within five years. When you take into ac- 
count the fact that the only limit to this 
figure is industry's ability to produce good, 
inexpensive equipment, you will see why 
you can stop worrying about creating an in- 
centive for the engineers. 
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The primary hitch, then, is not that of 
cost but of quality of operation. What can 
be expected in the way of performance from 
460-470 megacycle transceivers is a matter 
more for conjecture and future demonstra- 
tion than for prediction based on accumu- 
lated data. Frequency modulation rather 
than amplitude modulation seems to offer the 
greater possibilities for maximum intelligi- 
ble-transmission distance with minimum 
power. 'Transmission characteristics vary 
rapidly with frequency as we approach the 
microwave region. For example, perfectly 
satisfactory communication has been main- 
tained on the 112-megacycle band between 
a Walkie talkie on a subway train and a 
WERS control station in a skyscraper— 
conditions under which some lower-fre- 
quency contacts would be impossible. 

However, it is reasonably certain that sig- 
nals in the 460-470-megacycle spectrum will 
cast definite "shadows'—that propagation 
will closely parallel that of light radiation. 
There will be no sky or reflected wave to 
make possible direct, long-distance com- 
munication as on the lower frequencies. Not 
considering minor bending and diffusion, the 
ultimate transmitting range is limited by the 
horizon. Assuming an average antenna 
height of 10' above ground level, operators 
could communicate with each other over 
level ground for a distance of 11 miles. 
Range, however, increases with elevation. 
Very loud signals have been received over a 
line-of-sight distance of 60 miles at 400 
megacycles. This is close enough to the CRS 
band to provide an inkling of what the fu- 
ture may hold. 
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SIGNAL BOOSTER 


ADIO listeners who confine 
themselves to local network 
outlets and independent stations 
are sometimes pleasantly sur- 
prised when a stray combination 
of elements brings in an unexpect- 
ed broadcast from distant parts. 
It is only when such accidents 
happen that most of us realize 
how much first-rate entertain- 
ment never reaches our ears. 

To overcome the short reaching 
power of most home radios, the 
booster shown in the photos below 
reaches out and drags in weak 
and fading signals. The regenera- 
tive circuit gives it a usable gain 
comparable to that of a two-stage 
amplifier, while the antenna cir- 
cuit improves the signal-noise ra- 
tio. When no boost is needed, a 
flick of the change-over switch 
cuts the plate voltage of the am- 
plifier tube so that no interfering 
harmonics are radiated. 

Feedback is obtained by adding one turn 
of 22-gauge silk-covered wire around the 
ground end of a regular broadcast-band 
antenna coil in the same direction as the 
coil winding. Tap off the antenna lead one 
quarter of the way from the same end. 
Ground the shield of the output lead to the 
chassis of both the booster and the receiver. 

A 6J7 tube is used as the R.F. amplifier 
by design, but the 6K7 found its way into 
the rectifier circuit only because a discarded 
one happened to be handy. Many otherwise 


BRINGS IN WEAK STATIONS 


unserviceable tubes will operate as rectifiers 
when plate and grids are tied together. 

If the filament switch is turned on while 
the change-over switch is off, the booster 
can be kept warmed up and ready for use. 
When the signal starts to fade or a weak or 
distant station is wanted, the booster is 
switched in and tuned for maximum signal. 
If a hum is heard when the booster is used 
with an A.C.-D.C. radio, it may be necessary 
to reverse the plug connecting it to the 110- 
volt line.—GEORGE BOLTON. 
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Built at home, this |5-watt fluorescent lamp uses 
a 150-ohm, 50-watt fixed resistor as a substitute 
for an inductive ballast. The resistor is ventilated. 
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Fluorescent Lamps Without Ballasts 


ERHAPS you've wanted to make a 
fluorescent light but have been stopped 
by the difficulty of obtaining a regular 
inductive ballast. Actually, ballasts aren’t 
needed for fluorescents of 15 watts or small- 
er; in their place, you can use ordinary wire- 
wound resistors of the proper value and 
wattage. The current draw will be slightly 
greater; but, since such lamps are economi- 
cal anyway, the extra cost is negligible. 
For a 15-watt light (the common size 
measuring 18” between terminals), you 
should use a 150-ohm wire-wound resistor, 
capable of dissipating 50 watts. Mount it 
in a ventilated position, for considerable 
heat will be generated, and do not use one 
of less than 50 watts. Wire the resistor in 
the circuit exactly as you would an ordinary 
ballast, in series with the line. 


Metal hooks on the back 
fit this fixture for use 
over a bed. Notice that 
an extra board was added 
to protect the wires on 
the back of the base. In 
the photo at the extreme 
right, a fixed resistor 
has been mounted on the 
base outside the end of 
the reflector. The latter 
is formed of light metal. 
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Specifications for an overhead light, par- 
ticularly useful in a workshop, are given 
above. The resistor is mounted on an as- 
bestos board placed across the reflector. If 
you prefer a wall lamp for the kitchen, bath, 
or bedroom, cut a piece 515" by 22" from 
plywood or pressed composition board. Coat 
one side with aluminum or white paint and 
attach two regular fluorescent-tube sockets. 
Place the resistor across one end so it will 
be outside the metal reflector. Mount the 
resistor with screws long enough to keep it 
about 114” from the base. These screws also 
will serve as connections. Two pushbutton 
switches are needed—one of the momentary- 
contact type and the other a regular 115-volt 
off-on switch (a radio toggle switch will 
do). Run the wiring on the back and protect 
it with a second board.—TRACY DIERS. 


GAS-STOVE 


WALLPAPER IN 
A JIFFY 


By Vernon B. Case 


quickest method of loosening wallpaper 
—as you may have noticed in a papered 
bathroom after having let a hot shower run 
for a long time. The trick is to get the 
steam where it will do the job you want 
done most effectively. 

An efficient steamer can be made from a 
2-gal. kerosene or gasoline can having a 
spout with a screw-on cap, a length of gar- 
den hose, and a 1-gal. rectangular can. The 
larger can serves as a boiler. One of 2-gal. 
capacity will produce steam for two or three 
hours on one filling, but a larger one may 
be used. Make certain that the can contains 
no residual fumes. An afternoon in the sun, 
with all ports open, followed by thorough 
washing with soap and water, ought to clean 
it. If possible, use a new can that has never 
held an inflammable liquid and therefore in- 
volves no explosion hazard. 

In the center of the screw-on spout cap 
cut a hole about two thirds of the cap 
diameter. Then solder to the cap a metal 
hose coupling, a faucet strainer, or a pipe 
fitting that can be screwed to a hose con- 


arse has long been considered the 
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STEAMER PEELS 


Holding the applicator against a wall steams the 
paper off in sections. The handle won't get hot. 


nection. A strip of tin-can material wrapped 
around the joint may make soldering easier. 
In use the garden hose is screwed to the 
spout connection, as shown in Fig. 1, with 
a rubber or cork washer to make a steam- 
tight seal. 

Substitute for the filler cap a 
safety valve made of a disk of 
inner-tube rubber or some simi- 
lar material about !5" larger 
in diameter than the opening, a 
similar disk of stiff metal, fiber, 
or wood, and a not-too-strong 
coil spring that will stretch be- 
tween the handle eyelets and 
across the opening. Place the 
rubber disk over the opening, 
lay the second disk on it, and 
adjust the spring, as in Fig. 2, 
so it will hold both disks in po- 
sition with moderate pressure. 
You can determine by blowing 
into the spout whether or not 
the spring is too tight. Moder- 


For a room that can be reached from 
the kitchen, the boiler may be heated 
on the range. Lashing will prevent 
accidental overturning of the boiler. 
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ate pressure should raise the rubber disk and per- 
mit air to escape. The valve relieves pressure if 
the hose kinks or is clogged with steam conden- 
sation. 

Use a pliable, lightweight hose. A 25’ length is 
about right for most purposes, but 50’ may be used 
without trouble. The water is heated on the kitchen 
stove or a large-size gas or electric hot plate, by a 
blowtorch, or with any other suitable heat source. 
Lash the hose to some rigid object so a direct pull 
won't overturn the boiler. 

Connect the other end of the hose to an applicator 
that will distribute the steam over a large surface of 
wallpaper. That shown was cut from a 1-gal. tur- 
pentine can, as in the drawing and Fig. 3. The pocket 
at the bottom, also shown in the drawing and in Fig. 
4, catches water condensing from the steam. 

Solder a hose connection or a pipe nipple of suitable 
size to the back of the pan (Fig. 5) to admit steam. 
Baffles or channels may be arranged inside the pan, 
if desired, to distribute the steam more evenly. 

The steamer is ready for use when steam begins 
to issue in volume. Hold the pan over one area until 
the wallpaper is soaked enough for pulling off with 
little assistance from a scraper. Some water will 
collect in the hose. When gurgling becomes pro- 
nounced and the safety valve lifts, drain the hose. 
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Cart Saves Backbreaking Labor 
in Heavy Farm Hauling Jobs 


ALTHOUGH designed primarily for carrying 
heavy milk cans, this labor-saving cart will 
find many other uses around the farm. De- 
vised by Carl Kraklow, of Rock Island County, 
N. Y., it has a wooden platform bolted across a 
metal frame between the wheels. A crossbar 
on the side opposite the cart tongue is equipped 
with hooks to which milk cans are attached. 
Downward pressure on the tongue raises the 
cans off the ground. This bar also keeps a large 
object, such as a bale of hay, from falling 
off when it is carried on the wooden platform. 


Calcium Chloride and Pipe Wrappings Prevent 


WHEN using calcium chloride to cor- 
rect the dampness that recurs in many 
basements during the late summer, 
place it in a heap atop a piece of window 
screening stretched across an enameled 
tray. After the crystals of this salt 
have disappeared, pour off the liquid 
that has collected in the pan and reload 
the screen. Several layers of newspaper 
tied around water pipes will prevent the 
= condensation and dripping that also oc- 
Ue = curs at this time.—I. G. 


Swing Supported on Movable Frame Remains in Shade All Day 


SHIFTED as the sun moves, this swing ges 
will remain in the shade throughout the day. @ x1" STRAP Zw A 
One end of the heavy beam from which the YOKE OF — 200 
swing is suspended pivots on an eyebolt at- “2 RO | Nez 
tached by a metal yoke and strap to a tree ON fe" rud 
limb. The other rolls from position to posi- | - —— 
tion on a supporting framework in which a 
wheelbarrow wheel is mounted between two 
adjustable two-by-fours. When the swing is 
to be moved, a hinged flap depresses the 
free ends of the two-by-fours, thereby plac- 
ing most of the weight on the wheel. After 
the swing is in its new position, the flap is 
raised, allowing the feet of the end frame 
to come to rest solidly on the ground. If 
attached to a strong limb well out from a 
tree, the swing will describe the greater part 
of a full circle.—JACK H. REED. 
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REST ON GROUND 


Edward M. Kosower Produces 
Volcano from Chemicals 


THIS New York City high school 
boy performs a spectacular trick with 
a small pile of ammonium  bichro- 
mate. When ignited, the chemical oxi- 
dizes with liberation of light and heat, 
resulting in a volcano-like effect. 


SIX 

HIGH-SCHOOL BOYS 

EXPLORE MYSTERIES 
OF SCIENCE 


Sue ged brilliant young Americans, 29 boys 
and 11 girls, arrived in Washington last 
spring with a bewildering array of scientific ap- 
paratus. All were finalists in the 1945 talent 
search conducted in high schools by the Science 
Clubs of America. With calm assurance, they 
exhibited their scientific hobbies in competition 
for college scholarships totaling $11,000 pro- 
vided by the Westinghouse Electric & Manu- 
facturing Co. All displayed exceptional knowl- 
edge of their chosen subjects. Here are 
six of their most noteworthy achievements. 


Edward Walker Measures the Speed of a Bullet with an Oscillograph 


USING an oscillograph, Edward Walker, of 
Detroit, determines how fast a bullet trav- 
els. A tuning fork with a frequency of 500 
cycles per second interrupts a beam of light, 
leaving a mark on a moving film for each 
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HIT BY BULLET. CURRENT 
VARIATION AGAIN 
OFFSETS FLASHES 


vibration. Therefore, the distance between 
two marks represents .002 of a second. As a 
bullet passes through a screen and an in- 
terrupter 50’ apart, the light beam is offset 
twice, recording the time on the film. 
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THERE was nothing theoretical about the 
exhibit set up by Richard Henry Milburn. 
Using a system he built at home in Newark, 
N. J., he demonstrated how he could send 
his voice over an amplitude-modulated light 
beam, the words emerging from a loud- 
speaker when he spoke into a telephone. His 
system, similar to that used in recording 
sound on film for motion pictures, is out- 


John Moore Develops Formula and 
Model for Mathematical Problems 


POLYNOMIALS no longer give John F. Moore any 
great amount of difficulty. The young mathematician 
from Scottsville, Va., developed a formula that shows 
how to expand any number of terms to any positive 
integral power. He also built a tetrahedral model for 
By using the formula, which he calls 
the “polynomial theorem,” he can determine the value 
30 times faster than by multiplying the terms. With 
the model, the value is found four times quicker than 
with the formula alone. The formula, he says, employs 
a "general term" applicable to all values when a prob- 
lem is being solved. On the paper in front of him in the 
picture at the right is his proof of his theorem. He at- 
tends the High Mowing School, at Wilton, N. H. 


a trinomial. 
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over a Beam of Light 


PHOTOELECTRIC 
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lined in the drawing above. When sound 
enters a microphone, electrical impulses are 
created. After being amplified, these activate 
a neon lamp which, in turn, projects an 
amplitude-modulated beam of light through 
two lenses to a photoelectric cell about 2’ 
away. The cell, reacting to the light beam, 
produces electrical impulses which pass 
through an amplifier and operate the speaker. 
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LIGHT THAT COMES THROUGH 
Sex} THE SCREEN 
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MANY interesting photographs of the pat- 
terns of light diffracted by common window 
screens have been taken by Kirby Dwight, 
Jr., of New York City, with the optical 
bench above. He says that the problem, 
although simple, has “many points of in- 
terest both in theory and in attempting a 
practical application” of what he learns. 
Brackets that hold the film, light projector, 
and screen are adjustable along the track. 


R. Ellis Builds 


THIS simple-prism spectro- 
scope was made by Russell R. 
Ellis so that his science club in 
Neenah, Wis., could study the 
principles of spectroscopy in 
the refraction of light and in 
identifying unknowns. He re- 
moved lenses from an old pair 
of binoculars and a micro- 
scope, inserted them in mailing 
tubes, and rigged up an accu- 
rate system of adjustments on 
an old iron pedestal. A clamp 
holds the prism firmly on a 
pedestal between the ends of 
the mailing tubes. The tubes 
themselves are attached to ad- 
justable arms. 


Russell 
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COMMON WINDOW SCREENING. sie, 


PHOTOGRAPHIC PLATE RECORDS 


PEDESTALS ADJUSTABLE ON TRACK 


Spectroscope 
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CHALLENGE YOUR FRIENDS to remove a 
water-covered coin from a shallow plate 
with their fingers—without getting them 
wet. They may agree that it seems impossi- 
ble. But it can be done by using a crumpled 
piece of paper, a match, and a tumbler! The 
coin should be a little off center on the plate 
and just barely covered with water. Place 
the crumpled paper on the plate well away 
from the coin. Ignite the paper and quickly 
cover it with the inverted tumbler. As the 
burning paper removes the oxygen from the 
inside of the tumbler, the outside air pres- 
sure slowly forces in the water to take the 
place of the consumed oxygen. The coin it- 
self, left high and dry by the receding water, 
is easily removed from the plate, and your 
fingers remain dry. 


IF A DROP OF WATER falls on a clean 
plate, it quickly flattens and loses its identi- 
ty as a drop. But the result is wholly dif- 
ferent if the bottom of the plate is given a 
thin coating of lycopodium powder or zinc 
stearate dusting powder. The drop remains 
a drop, rolling over the surface of the pow- 
der and leaving a clear trail behind it. The 
reason? On the clean plate, the attraction 
between the water and the plate is greater 
than the attraction of the water molecules 
for each other. Consequently, the drop is 
pulled out of shape. In the case of the pre- 
pared plate, water does not wet either the 
lycopodium or zinc stearate dusting pow- 
ders, but actually is repelled by them. 
Hence, the drop retains its globular shape 
and rolls over the powder. 


We 


IRON LOSES its magnetic properties if chemically 
combined with sulphur to form iron sulphide, but 
when the two materials are merely physically 
mixed there is no change. An ordinary bar or 
horseshoe magnet is your best bet, in fact, for 
separating a mixed pile of iron filings and powdered 
sulphur. Rub the magnet around in the mixture, 
and the filings will cling to it, as shown at the ex- 
treme right, leaving the sulphur behind. Now chem- 
ically combine these ingredients to form iron sul- 
phide. About two parts of sulphur to three parts of 
iron, by weight, works best. Mix the two sub- 
stances thoroughly and place the mixture in a test 
tube. Heat the tube until a glow starts through the 
mixture; then remove it from the flame. The glow 
will continue until the mixture has all combined. 
After heating the tube strongly again to eliminate 
the excess sulphur, allow it and the contents to cool. 
Then remove the contents and place them once 
more under a magnet. This time you will find that 
no part of the combination is attracted. 
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MARBLE DEFIES GRAVITY. Thrust the end 
of a funnel into a rubber tube connected 
with a water faucet and turn on the water. 
If you then put a marble into the funnel, it 
will do a dance as close to the funnel spout 
as it can get. Increase the force of the wa- 
ter, and the marble clings closer. If the 
funnel is turned upside town, the marble also 
defies gravity. This is explained by the 
Bernoulli principle—the discovery made by 
a Swiss mathematician that pressure de- 
creases as velocity increases. In this case 
pressure is lowered where the water picks 
up speed between the marble and the funnel 
walls, and the relatively high pressure op- 
posite the spout pushes the marble against 
the walls, holding it there. 


WATER CLIMBS between two glass plates 
if they are placed face to face and separated 
slightly at the lower left corner with several 
sheets of paper. Squeeze them together, 
exerting greater pressure on the right side 
than on the left. The harder you squeeze— 
until the plates actually touch—the higher 
the water rises. This results from capillarity 
—the action by which a liquid in contact 
with a solid rises or falls, depending on the 
relative attraction of the molecules of the 
liquid for each other and for those of the 
solid that it touches. 


HOT-WATER SYSTEMS are excellent for 
heating a home, although water, strangely 
enough, is a poor heat conductor. As a 
demonstration, fill a tin-can cover nearly to 
the top with water and float on this a small 
amount of cigarette-lighter fluid. Hold the 
cover firmly on three fingers and light the 
fluid. Even after the fluid has all burned 
away, you will feel little, if any, heat in the 
bottom of the lid, although the top edge, 
which was near the flame, will be decidedly 
warmer. Any heat you may feel in the bot- 
tom results chiefly from conduction through 
the metal itself. In hot-water heaters, heat 
is transferred by convection—movement of 
the heated water bodily from one place to 
another due to temperature differences. 


THAT OIL CALMS troubled waters has long 
been an accepted proverb. A variation of 
this physical principle makes it possible to 
perform an interesting experiment. Place 
an elongated loop of thread on water in a 
tumbler, making certain that the thread 
touches the surface at all points but that its 
upper edge is not submerged. Now drop & 
little salad oil or thin machine oil in the 
center of the ring. As the oil spreads, les- 
sening surface tension inside the ring, the 
greater tension of the water outside pulls 
the thread into a nearly perfect circle. 


MAGIC 


GLASS 


FELT INSERT- 
TO FIT SHAPE 
OF GLASS 


BLACK 


FRONT AND BACK OF CARD 


CHANGING INK INTO WATER may be 
possible chemically; it is definitely possible 
by magic—except that for the feat of magic 
you don’t really use ink, or water either, for 
that matter. Your friends will be misled, 
however, by a cylinder of black felt cut from 
an old hat and inserted in a tumbler to make 
it appear half filled with ink. Take care to 
hold the tumbler level at all times. 

Provide a card half black on one side and 
wholly white on the other. Show the tum- 
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FREEING THE BUTTONS from the cords 
that hold them in a large dowel drilled. as 
indicated above isn’t difficult if you remem- 
ber to tie the knots exactly as shown. The 
ends of two cords are tied with a single 
knot, but those of the third are knotted but 
not tied together. This won’t be noticed by 
those who aren't in on the trick. To free the 


MOVING THE RINGS from one end peg to the 
other end is more difficult than it looks. One of 
the rules is that only one ring can be moved at a 
time and it cannot go on a smaller ring. It’s an 


old Hindu trick. 


Call the pegs L, C, and R, and the rings 1, 2, 3, 
and 4 from the smallest to the largest. Start with 
all on L, as shown. Then move this way: 1-C, 
2-R, 1-R, 3-C, 1-L, 2-C, 1-C, 4-R, 1-R, 2-L, 1-L, 


3-R, 1-C, 2-R, and 1-R. 


Adding a fifth ring will make it harder.—G. B. 
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YOU CAN MAKE— 


bler and the white 
side of the card; 
then insert the card 
and pull it out, turn- 


ing it quickly so the half-black side shows. 


It will seem to have been colored by the 
"ink." 

Lay a large handkerchief over the*tum- 
bler and remove it, inserting a finger in the 
glass to pull out the felt cylinder as well. 
Pretend to sip the “water.” —GEORGE BARR. 
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buttons, pull this cord through its button 
and draw the looped ends of the other cords 
with it, as shown in the drawing at the left. 
Then slip the first cord out, and all the but- 
tons can be removed. 

When restringing the puzzle use a piece 
of wire as a needle. Pull the knots tight in 
the buttons for concealment.—G. B. 
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KNOTTED 
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STABLE | TRICKS 


CRUSH AN EGG in your hand while holding it 
aloft. Then throw it on the floor. To the sur- 
prise of everyone, what falls from your hand 
is not a mangled egg at all—but a fluttering 
cloud of confetti! Just any egg from the re- 
frigerator, of course, won’t do. The insides 
must previously have been removed by making 
a 44” hole in one end, a smaller one in the other, 
and blowing through the latter. After the shell 
has dried, stuff it tightly with confetti and seal 
the holes with paper to match the color of the 
shell. If you crush the egg thoroughly when 
you do the trick, the fragments of shell will 
fall with the confetti and not be noticed. 


BALANCE a cigarette 
carefully on the edge 
of a table and hold an- 
other just below. As 
the cigarette in your 
hand is lowered and 
raised, the other will 
follow suit. Whence 
comes this apparent 
magnetism? From 
your own breath, 
blown surreptitiously 
on the end of the up- 
per cigarette as you 
bend low over it. mmy 


AFTER BURNING a strip of 
tissue paper and rubbing the 
ashes between your palms, 
can you pull the paper from 
your hand still unharmed? 
The trick is possible by using 
a duplicate strip, pleated into 
a tiny square and tucked un- 
der a ring against the back 
of a finger. Both palms then 
can be shown to be empty. 
While the paper is burning, 
bring the duplicate into the 
palm by turning the ring with 
the thumb. 


MAGIC INK that will 
disappear almost at 
the wave of a hand 
can be made by stir- 
ring a dozen drops of 
tincture of iodine and 
a teaspoonful of corn- 
starch into half an 
ounce of water. Use 
the ink with an ordi- 
nary pen. If you don’t 
like what you've writ- 
ten, let the ink dry, 
give it a swish with a 
cloth—and it's gone! 


WRITE SOMETHING on a slip of paper and seal it in an 
envelope. Then ask a volunteer to shuffle and cut a pack 
of cards, placing one heap face upward on a table. Lay 
the envelope on the face-downward heap and the rest of 
the pack atop it. Have someone open the envelope after 
first looking at the card directly under it. The name of 
that card will appear on the slip of paper! If you value 
your life, don't tell anyone that this card had been re- 
moved from the pack and concealed under the envelope. 


POPULAR SCIENCE 


Operated like an apple corer, this 
transplanter removes large plants 
from the ground with roots intact 
in a ball of soil. Ponderosa pine 
seedlings are being moved with it 
in the pictures above and at left. 


Seedlings Moved Quickly with Little Loss 


Wet plants removed from the soil 2" deep in one end and 
with a transplanter developed by file the points sharp. | points 

Morley F. Brandborg, of the U.S. For- Strengthen the other |2"Lowe, STEEL 
est Service, have an improved chance end by welding a 15" |9z5^P^RT CYLINDER 
of survival because a ball of dirt remains flange around it. To 6' DIA. x14" 
intact about the roots. The digging part this end also weld an 
of the tool is formed from a length of iron bar 34" square, 
pipe or a piece of %” sheet metal. If and 3' 10" long, as well as two shorter supports 
pipe is used, cut away one fourth by of the same material. A square crossbar will 
making two lengthwise cuts. The sheet make an adequate handle, but 34" pipe would 
metal can be bent to shape. Cut notches be easier on the hands.—ALICE S. COOK. 


Bottle-Holding Device Saves Work in Feeding Young Animals 


IF HAND feeding is necessary to save the 
lives of calves, lambs, pigs, or other young 
animals, the bottle-holding device at the 
right will speed the job. It was devised by 
Mrs. Walter Peterson, of Milan, Ill., to feed 
pigs that faced starvation because they 
were runts in large litters. Bottles are held 
securely as the animal feeds. 


New Fungicide Protects Seeds 


AVAILABLE to gardeners this year for the 
first time, a fungicide produced by the 
United States Rubber Company permits a 
higher percentage of seeds to germinate by 
killing harmful fungi in the soil. A pinch of 
the powder, commercially termed Spergon, 
is dropped into a seed envelope and shaken 
up with the seeds before planting. The 
chemical may be handled without danger. 
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Watchdogs of Heat and POWET Continued from page 108) 


called a thermopile, the minute quantity of 
heat coming from a star has been measured. 
The thermostats actuated by this means 
can regulate heat down to small fractions 
of a degree. 

In its simplest form, a thermostat per- 
forms two alternative functions—turning 
something off or on, such as a valve or an 
electric switch. It becomes a little more 
complicated when it must graduate its regu- 
lation all the way from a maximum to a 
minimum. This may be done by gradually 
opening a damper, a valve, or a rheostat. 

The primary movement of a thermostat 
is generally used to control another source 
of power, such as electricity, compressed 
air, or steam. When this is done, there is 
practically no limit to the amount of power 
that may be directly under control of a tiny 
instrument weighing a few ounces. 

The room thermostat used with all fur- 
naces that are controlled automatically is 
one of the simplest. Usually it consists of a 
bimetallic coil to which is attached a tongue. 
The end of the tongue stands between two 
electrical connections. A slight movement 
one way or the other makes a contact, and 
an electric motor then does a routine job, 
such as opening or closing a damper. An- 
other common type of room thermostat is 
connected to tubes containing compressed 
air held to about 15 pounds of pressure. In 
these, the movement of the thermostatic 
element actuates valves so that the power 
of the compressed air does the work of 
damper opening and closing. 

The most up-to-date heating systems em- 
ploy an auxiliary thermostat that is placed 
outdoors and controls the heat output of 
the furnace in accordance with the weather, 
while the room thermostat, or several of 
them placed throughout the house, governs 
the temperature in its own area. 

One of the simplest and most efficient bi- 
metallic units is the disk that snaps when 
its temperature reaches a certain point. It 
is especially suited for making electrical 
contacts because of its instantaneous action. 
For this reason, such devices are employed 
by the millions as circuit breakers. 

While the action of thermostats is essen- 
tially simple, their manufacture is quite a 
different matter, requiring the most exact- 
ing procedures in order to make them ac- 
curate and uniform in their movements. To 
make a bimetallic disk or strip that will 
bend back and forth with changes of tem- 
perature is not difficult, but to make thou- 
sands of instruments that will act the same 
under like conditions calls for engineering 
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skill and precision of the highest order. The 
selection of a type of thermostat for a given 
purpose is strictly the job of the expert. 
Flexible metal bellows are employed with a 
great variety of liquids for different kinds 
of functions and temperature ranges, and 
the amount of liquid used must be deter- 
mined to a nicety in each case. 

Many great factories and thousands of 
our finest engineers are engaged entirely 
in the creation of these seemingly simple 
instruments upon which we depend to such 
a great extent in this automatic age. 


How Well Do You Visualize? 


(Answers to problems on pages 82-83) 


I. (1) B; (2) A; (3) yes; (4) yes; (5) 2; 
(6) 4. 


IT. (1) 2; (2) no; (3) 2. 

III. (1) 1; (2) 2; (3) 2. 

IV. Top row: Fourth flag from left. Sec- 
ond row: Third and fourth flags. Third row: 
Third, fourth, and fifth flags. Bottom row: 
Second, fourth, and fifth. 


V. 


AX 


VI. A touches five other blocks: B, four; 
C, five; D, six; and E, four. 


VII. Left to right: Horse and buggy, loco- 
motive, and woman at laundry tub. 


VIII. First column: Bread, artist, pistol, 
pickles, sweater, window, blanket, highway, 
college, chicken, picture. Second column: 
Motor, lamp or lump, sugar, letter, ruler, 
husband, candy, rubber, hammer, water, 
cabin or cubic. 


Subscribers in the armed services who notify 
us of change of address are requested to 


give us the key symbols appearing on the 
wrapper in which the magazine is received. 
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NAMED "OLD LOUDMOUTH,” a su- 
per loudspeaker developed by General 
Electric electronics engineers carries a 
whisper more than a mile and audible 
speech for three. Under ideal conditions 
it has been heard 18 miles away. Em- 
ploying compressed air and mechanical 
adaptations of human speech, it is 150 
times as powerful as the usual speaker. 
A  gas-driven generator for power 
makes the unit fully portable, or it can 
be plugged into a 110 or 220-volt power 
line. It uses less than 25 watts of power. 


ONE TELEPHONE mounted on a long arm 
serves four men adequately in the Dayton 
office of Delco Products. When any one of 
the quartet wants the telephone, he presses 
a button, the arm swings, a chime sounds, 
and the instrument comes to rest at his 
elbow. Operated by a small motor, the sys- 


TALKING AS HE WALKS, a soldier equipped 
with a special wire dispenser can now lay a 
communications line and keep in 
touch with headquarters by a field telephone. 
The dispenser, mounted on an infantry pack- 
board, weighs 25 lb. and contains 3,300' of wire 
which pays out as the soldier walks. 


constant 


tem was developed by the four men in their 
spare time. The motor shuts off when not 
in use and a slip clutch prevents damage 
should anything impede the arm. If the tele- 
phone is in use, a second man can press his 
button and, after the receiver has been hung 
up, the instrument comes to him. 


Four men use one telephone in this office. It will swing to any one of the four if a button is pressed. 
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Air War: The USAAF 


Flying Tigers muster more than 71 pilots 
or 55 outmoded P-40’s. The average odds 
against them were as high as nine to one. 
Yet they won every combat they entered. 
They proved a point of importance to Amer- 
ican aircraft design as the war got older. 
It was that a man mounted in a staunch air- 
plane fitted with armor, self-sealing tanks, 


and superior firepower—which meant added ~ 


weight—was better than a man flying a 
highly maneuverable, faster-climbing plane 
of less firepower that would come apart if 
it received one good burst. 

It was a heartbreaking job, stopping the 
ubiquitous Jap and then trying to root him 
out of Melanesia, New Guinea, the Dutch 
East Indies, and the Philippines. New AAF 
airplanes were off the drawing boards and 
in being, but it took no tally sheet to count 
them. Jap planes, ferried from island to 
island—Tokyo’s "unsinkable aircraft car- 
riers"—swarmed down upon any point 
where AAF planes had the boldness to con- 
centrate. Gradually, and only gradually, 
were enough planes delivered to American 
pilots to attain a numerical showing that 
was anywhere near equality. For months 
their superiority over the Japs lay solely in 
brainier flying and better tactical teamwork. 

With the opening of the Papuan campaign 
in July, 1942, the Allied Air Forces began 
successfully to parry the Jap thrusts. The 
U.S. Army Air Forces were just what they 
sounded like—a series of self-contained 
striking units—and a newly constituted 
AAF unit pointed up the Southwest Pacific 
attack. It struck at enemy shipping and 
bases, carried troops and supplies, and co- 
operated in ground actions. It worked with 
ground and naval forces in the landings on 
New Guinea and New Britain. By 1943, the 
AAF was spearheading the amphibious ad- 
vances into Jap waters and preparing the 
way for America’s return to the Philippines. 

In Europe the start was equally slow. It 
was another kind of warfare there. To 
Europe went the heavy bombers to vindicate 
this country’s faith in the principle of the 
strategic assault on the source of the en- 
emy’s power to make war—his factories 
and his transportation system. It was the 
mission of the Allied air forces to prepare 
the way for the reduction of Hitler’s Fort- 
ress Europe. The pre-invasion function of 
those air forces was twofold: to achieve air 
superiority by destroying the Nazi aircraft 
and synthetic-fuel industries and by burn- 
ing up Luftwaffe planes in the air and on 
the ground; to so damage Nazi transporta- 
tion facilities that the enemy could not move 
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men and supplies into the area of impending 
battles. 

Early in 1944 the heavy bombers, raised 
at last to sufficient numbers and accom- 
panied by their fighter cover, began reach- 
ing deep into Germany to strike such air- 
craft manufacturing centers as Regensburg, 
Brunswick, and Augsburg. Not one Ameri- 
can air force but two, based on England 
and on Italy, took up the burden, and their 
operations were as beautifully dovetailed as 
a cabinetmaker’s pieces cut exactly to size. 
On March 6, American bombers made their 
first attack in force on Berlin. The bomber 
offensive had a valuable by-product— it kept 
a large part of the Luftwaffe in Germany, 
busy with the defense of the homeland. In 
the month of May, intensified attacks were 
made on marshaling yards, bridges, rolling 
stock, and enemy defenses along the French 
and Belgian coasts. To protect England, the 
springboard for the coming invasion, other 
attacks were made on the V-1 winged-bomb 
launching sites in the Pas de Calais and 
Cherbourg Peninsula areas. 

The performance of the American Air 
Forces on D-Day was a sort of symbol 
of the versatility of the heavy bomber as an 
artillery piece. Abruptly, more than 2,500 
"heavies" were switched from strategic to 
tactical bombing to "isolate the battlefield" 
in Normandy. The Luftwaffe was through. 

If the American conception of the employ- 
ment of airpower was correct, it could be 
applied to Japan as well. From the Flying 
Fortress and its companion piece, the four- 
engine Consolidated Liberator, it was only 
a step to the Superfortress and the Consoli- 
dated Vultee Dominator. Less than three 
years after Pearl Harbor the one-thousandth 
VH (very heavy) bomber had been pro- 
duced. 

From the freshly won Marianas Islands, 
Superfortresses speared north to Tokyo and 
its satellite industrial cities, the source of 
the Jap's military effort. From China other 
Superfortresses blackened the industry and 
the ports of Kyushu in southern Japan. It 
was the beginning of the end for the Greater 
East Asia Co-Prosperity Sphere. The Jap 
had reckoned without airpower in its ulti- 
mate application, the delivery of explosives 
over vast distances. 

As late as November 1918, Army aviation 
consisted of about 11,000 pilots and an over- 
all personnel strength of around 190,000. 
Today, as it hammers at the Jap's last cita- 
del, the AAF is numbered in millions of 
men, scores of thousands of aircraft. The 
AAF has come of age. 
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War machines 
that save lives 


In no other war, and in no other 
country, have greater precau- 
tions been taken by military 
leaders and industry to safe- 
guard the lives of fighting men. 

Artificial fog to conceal troop 
movements...Electric blankets 
to protect wounded airmen... 
Solar searchlights to improve 
chances of rescue for ship- 
wrecked men ...T hese are just 
a few of the war machines 
that save lives—in which G-E 
research and engineering played 
a part. General Electric Com- 
pany, Schenectady, N. Y. 


Lest 
ers 
ond 


solar searchlight designed by Gen- 
eral Electric, in cooperation with 
National Bureau of Standards, 
gives flyersand sailors adrift at sea 
a way to signal rescuers as far 
away as ten miles. Most important 
problem was to find a method 
of aiming mirror so pilot of plane 
would catch reflection of the sun. 


* 


Hear the G-E radio programs: The G-E All-girl Or- 
ehastra, Sunday 10 p. m. EWT, NBC— The. World 
Today news, Monday through Friday 6:45 p.m. EWT, 
CBS — The G-E House Party, Monday through Fri- 
day 10:00 p.m. EWT, CES. 
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Stealing the enemy's eyes. Our 
soldiers carry their **fog" with them, 
mobile smoke generators that blan- 
ket battle areas in dense white mist. 
New U. S. smoke machine uses a 


dou) 


Diagnosing flyers' troubles. Photos 
of subjects in high-altitude test 
chamber, taken with G-E x-ray 
equipment, show formation of tiny 
gaseous bubbles in tissues and joints, 
a condition described as more pain- 
ful than rheumatism. X-ray studies 
like this help answer what happens 
in high-altitude flights. 


GENERAL (3 
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new principle of smoke generation 
worked out in the General Electric 
Research Laboratory by Dr. Irving 
Langmuir. These machines have 
saved many American lives. 


Blanket saves fiyers’ lives. In high- 
altitude bombers, wounded airmen 
need emergency protection against 
freezing cold. Now General Electric 
is supplying the Army Air Forces 
with electrically heated *'casualty 
blankets" that automatically main- 
tain a protective warmth in tem- 
peratures as low as 60 below zero. 


ELECTRIC 
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/ FROM ANY ANGLE 


A Nicuotson 60° Cone Shape Rotary File 
in the chuck of a portable tool offers just 
about the handiest, “time-savingest” method 
there is for burring or countersinking holes 
in irregular parts or products; or for remov- 
ing burs left by screw machine when cutting 
inside threads. 

Most important thing about Rotary Files 
is, of course, quality. It is the first thing 
Nicholson thinks about, for quality is the 
priceless heritage of 81 years of Nicholson 
adherence to high file-making standards. You 
can be sure that Nicholson Rotary Files are 
right in every respect: manufactured from 
high-speed steel; carefully shaped and true- 
centered; accurately cut; expertly hardened. 
16 STANDARD SHAPES, in either Ground (illus- 
trated) or Hand Cut (like regular round files); 3 cuts 
—Coarse, Medium, Fine; stock diameters l/a" to I”. 


Catalog and Price List mailed, on request, to indus- 
trial and training-school managements. 


NICHOLSON FILE CO., 90 Acorn St, Providence 1, R. I. 


(In Canada, Port Hope, Ont.) 
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Redeploying the AAF 


+7 
li Pt 


groups had received orders to move from 


Europe to the Far East. This number of 
Flying Fortress and Liberator groups adds 
up to 960 bombers, plus spares. These will 
be flown to the Pacific areas, carrying with 
them combat crews and some 650 tons of 
immediately needed equipment. The air 
echelon required to keep ‘em flying after 
these bombers arrive includes 4,440 spe- 
cialists and technicians, and the task of re- 
deploying these men demands the use of 960 
Skytrain or Commando transport planes— 
a fleet of planes that would take about four 
hours to pass over any given point. 

But this is the easiest part of the rede- 
ployment. The relatively simple expedient of 
transporting the planes, men and matériel 
by air presents none of the difficulties fac- 
ing those who must prepare for the move- 
ment of the remaining personnel and equip- 
ment of the 20 bomber outfits. On the 
ground are left some 22,000 men and 15,800 
tons of miscellaneous ground equipment that 
includes everything from bulldozers and 214- 
ton trucks to hardware such as socket 
wrenches and nuts and bolts. 

Railroad transportation of this comple- 
ment to the nearest port will require 2,140 
flat cars, 520 boxcars, 484 coaches, and 200 
kitchen and baggage cars. To embark these 
men and matériel, 10 Liberty ships and nine 
Army transports will be needed. Not taken 
into account is the stockpile of food and 
other essentials these men will consume dur- 
ing the 14,000-mile voyage to some Pacific 
point such as Manila. 

The moving of fighter outfits will be a 
slower and more complex operation. It is 
not practical to ferry even the long-range 
Mustangs, Thunderbolts, Lightnings, and 
Black Widows over such distances. These 
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Actual Size V-Plug 
Champion spark plugs for model gas engines give the 
same dependable performance as regular Champions. 
Sillment sealed. Sillimanite insulator. Alloy needlepoint 
electrodes for easy starting. One piece construction. 


CHAMPION 


SPARK PLUG COMPANY s» TOLEDO 1, OHIO 
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American Flagships like this DC-6 are now on order for delivery 
as soon as war needs permit. The ultimate in comfort and luxury, 
they will take you coast-to-coast in approximately 815 hours. 


Now AMERICAN AIRLINES SPECIFIES 


DEPENDABLE CHAMPION SPARK PLUGS 100% 


= 


American Airlines, Inc., the nation’s 
largest domestic airline—in miles 
flown, passengers carried and planes 
operated—now specifies Champion 
Spark Plugs 100%. This tribute to 
Champions is directly traceable to 
"better performance, longer life, less 
servicing time, and lower operating 
costs." 


Thus once again the qualities which 
have made Champions first choice of 
motorists, and outstanding in aircraft 
engines, both military and commercial, 


are convincingly and emphatically 
confirmed. 


Champion Spark Plugs for your car 
have the same heritage of prestige and 
better performance as these aircraft 
types. The same basic materials, re- 
search, engineering and manufacturing 
are back of every Champion regardless 
of type. Now more than 
ever it will pay you to in- 
sist on the spark plugs 
that are Champions in 

fact as well as in name. 


PION SPARK PLUGS 


TO SAVE 

GASOLINE 

—KEEP SPARK 

CHAMPION SPARK PLUG COMPANY, TOLEDO 1, OHIO PLUGS CLEAN 
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ingenious New 


Technical Methods 


Presented for Your Peacetime Use 


Poi 


Coming to Users of Gas-Powered Equipment 


80% SAVINGS IN CLEANING TIME 


with Steam Rig Now the Army’s Standby 


An economical solution to the problem of cleaning and degreas- 
ing trucks, passenger cars, tractors, locomotives, excavators 
and the like will be available to garages, service stations, all 
users of oil-burning equipment, as soon as war demands per- 
mit. It is a more efficient steam cleaner now in use by the 
thousands in the Armed Forces. 


Neat “housekeeping” has too often been neglected by industry 
due to the costliness of hand labor. But the best housekeepers 
in the World, the U. S. Army, Navy and Marine Corps, dare 
not neglect frequent and thorough cleaning of all equipment 
to safeguard against fire and malfunctioning, and to permit 
fast, certain inspection. This cleaner, developed to meet their 
high standards, removes grease, dirt and grit 5 times as fast 
as any other method. It cleans by a balanced combination of 
heat, detergent, water and friction. It is typically "army" in 
simplicity of design and operation; in 30 minutes, the entire 
machine can be dismantled and completely cleaned. 


Wartime uses of Wrigley's Spearmint Gum also point the 
way that industry may benefit when this quality product again 
becomes available. It will 2gaz& be a "help on the job" in many 
ways. Right now xo Wrigley Spearmint Gum is being made, as 
present conditions do not permit the manufacture of Wrigley's 
Spearmint in quantity and quality sufficient for all. But remem- 
ber the Wrigley's Spearmint wrapper—1it1s. a certificate of high- 
est quality and flavor—and will always remain just that. 


You can get complete information from 
Clayton Manufacturing Company, Alhambra, California 
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The Kerrick Kleaner 
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This is your aircraft carrier Sara- 
toga—the oldest in the fleet. 


She was one more entry on a 
swelling list of American ships... 
ships so badly damaged that they 
have no right to live! According to 
all rules and experience, her hurts 
were grievous enough to put her 
on the bottom. 


But her crew of American sea- 
men collectively refused to recog- 
nize the rules. 

They brought her back! 

The survivors of what should 
have been her death, brought her 
back more than 5000 painful miles 
so that her shattered flight decks 
could be mended, her ripped plates 
replaced, her seared super-struc- 
ture renewed. 

They brought her back because 
they had implicit confidence in 
American ability to repair and re- 
fit her. . 


They brought the “Sara” back 
so she could fight again! 
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The "Sara" is back 

in action, today! 
But here's the sore spot: A lot of 
critical ships aren't back in action! 
American shipyards are jammed 
with battle-damaged shipping.The 
pressure of repair work on fight- 
ing and supply ships mounts every 
day. 

The need for skilled workers to 
keep up repair schedules is ter- 
ribly urgent. 

How soon these ships return to 
action, depends on us at home. On 
how well we understand the stu- 
pendous naval problems of the 
Pacific! 

v It takes 3 ships in the endless 

Pacific to do the supply job 
that 1 ship did in the Atlantic. 


V 6 to 11 tons of supplies are 
required to place a man in the 
Pacific theater—an additional 
ton per month to maintain 
him. 

V Yet under ideal conditions, a 
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supply vessel can average but 
2 round trips per year. 

¥ In taking the shortest route to 
the nearest base capable of re- 
pairing them, some of our 
ships have had to sail !^ the 
circumference of the world. 


But after 170 years of dealing with 
the American temper, the Navy is 
confident that the schedules will 
be maintained . . . that the dam- 
aged ships will be put into action 
again before Japanis whipped. And 
the Navy knows its Americans. 


Didn't they bring the “Sara” 


SPER 


CORPORATION 


30 Rockefeller Plaza, Hew York 20 


FORD INSTRUMENT CO., INC. 
SPERRY GYROSCOPE CO.,INC. 
VICKERS INC, 
Waterbury Tool Division, Vicker, Inc. 
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fighters will be shipped, along with their 
combat crews, service personnel, and essen- 
tial equipment. 

Comparatively few fighters will be sent 
from Europe to the Pacific. Only the latest 
modifications, and those in the best condi- 
tion, are to be redeployed. Others will be 
returned to the U. S. for limited use; still 
others are being scrapped for salvage. One 
officer of the Air Technical Service Com- 
mand, whose job it is to supply the combat 
units, said, “It would save a lot of time, 
trouble, and expense to burn on the spot 
every small airplane that we won't use 
against the Japs!” 

Fighters that will be used are being fer- 
ried from their unit bases to ATSC “proc- 
essing centers” which are modeled along the 
lines of the Port Newark and Oakland Over- 
seas Command bases, through which passes 
the flow of new aircraft to the Pacific com- 
bat theaters. These centers in Europe will 
be as painstaking in their work as the huge 
installations here at home; there can be no 
short cuts in this phase of redeployment. 
We cannot afford to ship a fighter from 10,- 
000 to 14,000 miles and have it arrive unfit 
for immediate use. 

If we consider the redeployment of, say, 
ten fighter groups, each comprising some 
75 planes and 1,000 men, plus spares and 
equipment, it adds up to a fair-sized convoy 
in itself. Thirty-three Liberties and tankers 
will be required to hold the planes and some 
packed parts; five Victory ships and five 
transports will be needed to move the men 
and the heavier equipment. More than twice 
the shipping used to move 20 heavy-bomber 
groups is necessary to move only ten fighter 
groups and their planes. 

The men from the European theater who 
will fly these planes are being given short 
indoctrination courses to acquaint them with 
the new planes and the operating conditions 
they will encounter in the Pacific. For the 
most part, these differences involve more 
over-water flying, more low-altitude flying 
in all operations including strategic bomb- 
ing, and the increased use of rockets. Pilots 
who flew Marauder medium bombers in 
Europe are undergoing a three-months tran- 
sitional course in A-26 Invaders; so are some 
of the men who flew Mitchells. Only the 
latest B-25 modifications are being sent to 
the Far East, and these carry rockets. 

"If those Nips,” declared a procurement 
officer sagely, “had any idea today how big 
this thing really is and what we're getting 
ready to throw at them tomorrow, they'd 
have surrendered yesterday!” 
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you will find such a dealer where products 


of KNOWN high quality are featured—brands 


whose merits have won widespread recognition. 


THE ELECTRIC STORAGE BATTERY COMPANY 
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THAN A LUBRICANT ^i , aga 
to make your car 


“feel” better 


The very best lubricant cannot keep your car 
chassis in good condition unless it stays on the 
job. Summer heat will cause ordinary grease 
to flow right off bearing surfaces. A lubricant 
lacking in cohesive and adhesive properties is 
squeezed out of bearings by the continuous 
jouncing of your car as you drive along. In the 
absence of the cushioning effect of the lubri- 
cant, road shocks are transmitted to the car 
chassis. Your car no longer rides smoothly. 


Marfak chassis lubricant is scientifically de- 
signed to overcome these faults. You can feel 
its cushioning effect as you drive. Figures 1 
and 2 show that the combination of its ingredi- 
ents gives Marfak both cohesive and adhesive 
qualities so that it resists flow-out, jar-out, 


Figure 1. Marfak resists tendency to flow 
when heated. Ordinary lubricant flows 
under the effect of heat. 


onto ueteomt az TEXACO DEALERS 
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fs Don't miss the TEXACO STAR THEATRE on Sunday nights with JAMES MELTON 


j^ and famous guest stars. See your newspaper for time and station 


b — 


wash-out and squeeze-out. Yoz cam feel tbe 
difference! 


Marfak also resists oxidation that causes ordi- 
nary lubricants to dry out and gum up. Marfak 
stays fresh right up to the time your car is 
ready for another lubrication job. That's why 
Marfak keeps chassis joints limber, reducing 
wear and saving money by eliminating costly 
repairs. 

Change to Marfak today! It will keep your car 
on the road! 

THE TEXAS COMPANY 


Figure 2. Marfak cushions the blow, sticks 
to the job, doesn't spatter when given the 
hammer test. Ordinary lubricant spatters 
in all directions, flying away from the job. 
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|; — summer perishables for winter 
use puts a tremendous pressure of haste and 
timing upon the canning industry. Fruits and 
vegetables are whisked from orchard and 
garden to kettle by great ‘fleets of trucks, 
more than half of which are equipped with 
AC Spark Plugs, chosen for utmost reliability. 
Gasoline is saved and spark plug life pro- 
longed on many of these trucks by following 
the AC plan of cleaning and regapping the 
plugs every 3,000 miles, replacing worn plugs 
with new AC’s of the right Heat Range for 
today’s fuels. Try this plan yourself. It will 
save time, money and materials, on your car, 
truck or tractor. 


AC SPARK PLUG DIVISION e GENERAL MOTORS CORPORATION 
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CLEAN SPARK 
PLUGS SAVE UP 
TO ONE GALLON 
OF GAS IN TEN 


M 


SPEED FINAL VICTORY—BUY WAR BONDS 


202 


A Flying Vacation 
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on the compass and climbed it to 4,000 feet. 
That was higher than I ordinarily flew, but 
I wanted plenty of altitude over the ter- 
rain. We were qualified to fly only by ''con- 
tact." If the weather should close down, we 
would have to land. Only more accom- 
plished pilots than we could “go on instru- 
ments." 

The sky remained clear. The soft con- 
tours of hills went by underneath. At no 
time were we more than a few miles from 
one of Pennsylvania's magnificent landing 
fields. 

Dead ahead were the neat outlines of the 
Harrisburg airport runways. I put on the 


|. earphones for the receiving half of our radio 
: and Groenhoff plugged in the transmitter 


on his side of the instrument panel. I turnea 
the power button and put the pointer on 278 
kilocycles, the standard airport control fre- 
quency. 

"Harrisburg tower from Aeronca 36989, 
over," I said into the transmitter, giving the 
Approved Type Certificate number of our 
plane. 

"Nine-eight-nine from Harrisburg tower,” 
came the answer, “go ahead." 

“Harrisburg tower from 989, veering 
north of field at 1,000, landing Harrisburg, 
instructions please, over." 

“Nine-eight-nine from Harrisburg tower, 
follow the plane in on your right." He gave 
us the wind velocity and the runway we 
were to use, 

"Harrisburg tower from 989, Roger." 

We skimmed in. The wheels touched and 
stuck. 

"If you are heading west," volunteered 
one of the local flyers, while the ship was 


| being gassed, "I'd suggest landing at La- 
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trobe." 

"Why not Pittsburgh?" 
hoff. 

"Pittsburgh often is weathered in when 
airports around it are in the clear." 

Now it was Groenhoff's turn at the con- 
trols. I took the maps. 

We were off again. The hills became 
mountains. It was hard work reading the 
maps. Groenhoff was a better navigator 
than I, and I knew it. I would be red-faced 
if I got him off course. A cross wind was 
blowing, and we had to compensate for drift 
by "crabbing'"— pointing the nose of the 
plane slightly into the wind. 

We found the Latrobe airport after hunt- 
ing for it for five minutes. Cross-country 
pilots almost always have to hunt for this 
type of field, small and grass-covered. Few 


(Continued on page 206) 


asked Groen- 
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A Cyclone Test Cell 


l. Sound-proof baffle for air intake 
and exhaust. 

2. Wooden ''test club'' propeller, used 
only in cells. 

3. Work stands, slide on tracks out of 
propeller's way. 

4. Engine mounting tube, and three- 
point cable suspension, 


The tunnel is a concrete test cell, where a Wright 
Cyclone Engine built to power a Boeing B-29 Super- 
fortress first roars into life. Behind soundproof walls, 
test engineers run it up well past 2200 HP, check its per- 
formance and fuel and oil consumption. 

After the 31/5 hour test, the "green" Cyclone is dis- 
assembled and each part inspected. A second time it is 
assembled and run for 3 hours in a final test. Every 
Cyclone is thus twice assembled, twice tested. It is the 
way Wright Aeronautical double checks precision con- 
struction and assures Cyclone performance in the air. 


5. Carburetor air supply; air comes 
from separate blower. 

6. Suction cooling fan, to help test 
club cool engine. 

7. Duct for fuel, oil lines, also instru- 
ment connections. 

8. Manifold pressure gauges. 


9. Oil pressure gauges and oil tem- 
perature thermometers. 

10. Engine throttle. 

11. Fuel mixture control. 

12. Observation window. 

13. Gasoline flow meters. 


14. Scale to weigh oi! consumed during 
engine run, 


Send for “ENGINOLOGY’’— 25¢ 


Learn more about aviation’s source 
of power. Enginology explains super- 
charging, combustion and engine prin- 
ciples in non-technical terms; describes 
their relation to planes and propellers. 
Just send 25 cents in U.S. coin to: 


AIRCRAFT ENGINES 


DIVISION OF 


CURTISS TAM WRIGHT 


FIRST IN FLIGHT 


Wright Aeronautical Corporation 
Dept. PS, Paterson 3, New Jersey 
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Enjoy Life with 


E A E E 


HIGH LIFE 


MILLER BREWING COMPANY * MILWAUKEE, WISCONSIN 
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Coasf-fo-Coas? Television... 


For a long time it looked as though 
peira television might be con- 

ned to local stations. That was be- 
cause the ultra short waves that 
carry television do not bend with 
the curvature of the earth. They go 
in a straight line out to the horizon— 
and then into the sky. 

But today, this handicap has been 
overcome —by RCA scientists and 
engineers. R 

The radio-relay was developed— 
a tower that “bounces” television 
programs to the next tower 30 to 
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Jhrough "Radio-Relay" 


50 miles away. Through a network 
of these automatic, unattended, ra- 
dio relays, coast-to-coast television 
is made practical. 


This is but one more example of 
how RCA research constantly “makes 
things better.” Such research is re- 
flected in all RCA products. And 
when you buy a television set, or 
radio-phonograph, or anything made 
by RCA, you enjoy a unique pride 
of ownership. You can be sure it is 
one of the finest instruments of its 
kind that science has achieved. 


4 
| 
4 
LI 


C. W. Hansell, RCA specialist 
in transmitters and relays, is 
shown here with a new and en- 
larged radio-relay reflector that 
can, "bounce" radio messages, 
radiophotos and Frequency 
Modulation programs at the 
same time that it relays televi- 
sion from coast to coast! 


RADIO CORPORATION of AMERICA 


PIONEERS IN PROGRESS 
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REGISTERED TOOLS 


\ GREENLEE ; 


FOR THE CRAFTSMAN 


© 

e Makers of high-quality woodworking 
" tools—auger bits, chisels, gouges, spiral 
screwdrivers, and many more, 
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A Flying Vacation 


( Continued from page 202) 


of the thousands of private flying fields 


throughout the country are marked with the 
"standard" circle or other identifying sign. 
The airport manager-operator had room 


| for our ship in his hangar. We decided to 


spend the night. A motorist gave us a lift 
into town and dropped us at a hotel. That 
evening we spent an hour and a half plan- 
ning the next day's flight. We checked the 
Pittsburgh weather station in the morning. 
The weather was “good” but a low-pressure 
area was centered in Wisconsin. Strong 
winds could be expected from the southwest. 

The winds blew. At times the gusts 
reached a velocity of 40 miles an hour. We 
estimated that by constant rechecks on our 
ground speed. The air was fairly rough and 
the plane's controls required constant at- 
tention, but navigation became simplified. 
Once we emerged from the mountains, the 
east-and-west roads made perfect drift 
meters. 

For me, at least, half the fun of a flying 
vacation is in the flying. We gawked at 
the countryside. We watched chickens 
scurry for cover as we droned by. Chickens, 
by the way, are the only farm livestock that 
will run from a plane flying over. We dis- 
proved, by observation, a fond theory of 
some airmen that cattle always graze with 
their tails to the wind. We took turns iden- 
tifying towns and cities. At a distance, 
communities always appear as a dark 
smudge on the landscape. 

At Indianapolis, our final stop for the day, 
we began a weary search for a field we had 
pencil-marked on the map. It wasn’t there. 

“It has to be,” I said, “the map says so.” 

But the proprietor had effectively hidden 
his airport. In disgust we crossed the city 
and hunted for another one. We found it. 

Now that meteorological “low” got down 
to business. The next day the wind blew 
at 35 miles an hour on the ground; at 50 
miles at an altitude of only 2,000 feet, the 
height at which we were flying. We didn’t 
want to risk our plane in wind like that. 
We stayed aground. We didn’t mind. We 
had come 657 miles in a day and a half, 
taking our time. 

A flying vacation is a lazy one. We rolled 
out of bed when we chose and flew only as 
long as we felt like it. Yet we averaged 
more than 450 miles a day for the trip. 
That, of course, counts the time we were in 


ie cua EMI TE _.. the air and not the delays due to weather. 
1 oom | The next day was our biggest. Without 
| Address ~--~ TT - trying hard, we covered 628 miles. We were 
Ls | off the ground shortly before 9 a. m. At St. 
VH ILL E E E ae cost cras Sub. . iones : 
E AE QU UE S | (Continued on page 210) 
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© The cat-of-nine-lives has nothing on 
the automobile engine. Its one life can 
be stretched, and stretched—long be- 
yond our pre-war beliefs. All it takes is 
attention... and the prompt replace- 
ment of worn parts. 

Among the parts you must watch are 
the piston rings. They take a beating 
in any engine, and they last a long 
lime. But when they do wear out they 


HASTINGS MANUFACTURING COMPANY * HASTINGS, MICHIGAN 
Hastings Mfg. of Canada Ltd. Toronto 


- How many lives 


. has an engine? 


must be replaced promptly to protect 
the cylinder walls and other vital parts. 


At the very first sign of ring wear— 


smoke, oil-pumping or loss of power— 


it will pay you to get 
Hastings piston rings. They 
stop oil-pumping, check 
cylinder wear and restore 
performance. Ask any 


motor specialist. 
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Sweeping the strato- 
sphere at better than 
400 mile speed — 
screaming earthward 
in bomb dives — 
blasting tanks, loco- 
motives, fuel dumps in low level strafing . . . Re- 
public’s deadly Thunderbolt handles diverse tactical 
assignments superbly well. The Thunderbolt is super- 
powered, heavily armed and armored . . . and its 
mighty engine is anchored with just four one-inch 
bolts. In this photograph a Republic worker tight- 
ens to solid security one of the four vital nuts... and 
does it easily, safely, swiftly .. . with the right tool 
for the job...a Snap-on heavy duty ratchet wrench. 
Everywhere in industry Snap-on tools play an im- 
portant part . . , dependable aids to fast, accurate 
workmanship in every phase of production, assem- 
bly, maintenance. Snap-on direct-to-user tool service 
is available through 38 branch warehouses located 
in key production centers, Write for 1945 catalog. 


SNAP-ON TOOLS CORPORATION 


8060-H 28TH AVE. KENOSHA, WISCONSIN 


pa 


oa THE CHOICE OF BETT 


ER Sens E 
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Waterproof, shockproof, anti-magnetic, radium 
dial and hands, unbreakable crystal, precision 
tested, sweep second hand. 


Wo is. ania steel bock........... $39.75 
M nen nt steel back... $42.50 


No. BF 328 SELF-WINDING, 
17 jewels, stainless steel case............ 


$59.75 


Federal Excise Taxes. 
Orders Promptly Filled. 


"gp 


Prices Include All 
Postage Prepaid. “ Mail 


Write for Free Illustrated Booklet 


BELL WATCH COMPANY 


Time and Life Bldg., Rockefeller Center, New York 20, N.Y. 


Shinola Wax Shoe Polishes 


in HARD-TO- GET COLORS 


9 |f you've got a nick or mar to cover 
in a table top . . . or want to bring 
back the rich, mellow finish on an 
old piece of cherry, maple, or pine 
furniture . . . or finish a repaired sec- 
tion to match older wood . . . here's 
an assortment of colored waxes all 
ready to use. 


Shinola Wax Shoe Polish in Tan 
(Russet), Brown, Ox-blood, and Black, 
applied and finished like any other 
wax, is also grand for models, leather 
and linoleum. And remember—Shinola 
helps keep shoes new-looking longer. 


; TRONE 


SHINOLA—10¢ £ SHINOLA 


|. : > 
4 


_ Canoe | [I . 
IN ALL COLORS rrr. 
TAN (RUSSET) © BROWN 


OX-BLOOD e» BLACK (in Canada it's :2i in 1) 
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| Design engineers looking for peak efficiency and long life in 
BALLENTI N E fractional H.P. motors, will pick a QUIET motor—A BALLENTINE 
MOTOR. Because only skilled craftsmanship, strict adherence to close 
tolerances, precision dynamic balance plus modern manufacturing 
methods and equipment can produce a truly QUIET motor. 

In BALLENTINE MOTORS, the engineer finds all these factors— 
at their best —combined with suitable mechanical and electrical 
design. Quiet BALLENTINE MOTORS are available in ratings from 
1/1000 to 1/6 H.P.—adapted to your specific application. 

MOTORS Write for descriptive bulletin. 


RUSSELL ELECTRIC COMPANY 


358 W. HURON STREET, CHICAGO 10. ILL. 


Manufacturers of BALLE NTIN E M OTO R S 


AUGUST, 1945 Buy War Savings Bonds and Stamps regularly. 209 


GREATER POWER 
SMALLER SIZE 


M 


LONGER LIFE 


PR.MALLORY & CO, Inc 


Tropical 
DRY 


BATTERIES 


New— fundamentally dif- 
ferent — originally devel- 
oped by Mallory for the 
U. S. Army Signal Corps. 


Now all output goes to mili- 
tary use, but when peace 


arrives civilians will have 


new standards of dry bat- 
tery performance. 


P. R. MALLORY & CO., inc 
INDIANAPOLIS 6, INDIANA 


"TRADE MARK 
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A Flying Vacation 
(Continued from page 206) 


Louis we broke our rule about avoiding 
terminal airports, and paid for it by being 
forced to taxi a half mile to the gas pit. At 
Jefferson City and Clinton, Mo., we put on 
the airport hunt that we had come to accept 
as inevitable and settled for the municipal 
airport at Wichita rather than make a third 
hunt for the day with the sun half þelow 
the horizon. 

At Goodland, Kan., near the Colorado 
border, the Government meteorologist took 
us in hand. 

“There are some thunderstorms moving 
in, coming northeast from Pueblo,” he said. 
“If you meet any of that stuff, come on 
back.” 

The storms came. Clouds, an enticing 
white on their towering tops, a purple-black 
laced with lightning in their interiors, stood 
athwart our flight path. I was flying. 

“I think we ought to leave our course or 

o back,” remarked Groenhoff. 

“I don’t want to go back,” I said. 
leave our course." 

In country like that, where the plains go 
on forever, wandering around complicates 
aircraft navigation. But we had to dodge 
the storms.  Groenhoff spelled me at the 
controls and I took charge of the maps. 

“T’m not following you," I had to confess 
presently. “We're somewhere in here"— 
pointing at the map—''but I don't know 
where." Below us the terrain looked the 
same at all four points of the compass, a 
checkerboard in green. 

Groenhoff squinted out his window. “This 
is a heck of a place to get lost," he agreed. 


"Let's 


In the September issue, Devon F'rancis 
will tell how Groenhoff and he, forced off 
course by bad weather, began relying on 
radio navigation to complete the round trip 
to Colorado. 


DON'T WASTE WASTE PAPER 


BUNDLE up your old news- 
papers, magazines, out-of-date 


correspondence, wrapping paper, 
and the contents of your waste 


baskets. Then either sell it to the 
junk man or turn it over to the local 
salvage committee for reprocessing 
into vitally needed containers and 
cartons for food and other muni- 
tions of war. 
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He’s a new kind of independent 
business man. His head’s in the 
clouds, but his feet are on the 
ground. He sells Aeronca per- 
sonal planes and service, with 
equal emphasis on both—proud 
to represent Aeronca in his terri- 
tory. 
e a e 

Aeronca can't help knowing a 
thing or two about personal fly- 
ing. They produced the first 
light plane ever made. That was 


AMERICA'S PERSONAL PLANE 


/"KONCA 


17 years ago, and they've been 
making 'em ever since. They 
know good flying depends on 
good service—and that you can't 
enjoy good flying without a net- 
work of airports and landing 
strips everywhere. So they've 
been pioneering that idea, too! 
. * . 
This company's complete dealer 
program makes air-minded peo- 
ple look for the name 'Aeronca" 
everywhere. It means the last 


word in service, the last word in 
personal plane engineering— 
easy to buy, easy to fly! A book- 
let—''Aeronca— the Plane You’ll 
Want to Fly" —tells more of the 
story. Send 10¢ for your copy, 
to Aeronca Aircraft Corpora- 
tion, Dept. PS-8, Middletown, 
Ohio. 
e Ll e. 


(Export Agency—Aviquipo Inc., 25 


Beaver St., New York 4, N.Y.) 
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Quick, Mabel! Reach in my pocket ive the 
Weldwood Glue. 


HEN you want to fix 

things fast...remember 
Weldwood Glue. It's quick to 
mix...easy to use... tremen- 
dously strong...stain-free... 
rot-proof...and permanent. 
At hardware stores, lumber 
yards, chain stores. 


WELDWOOD “ri. 
WATERPROOF GLUE 
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WHO POLLED THE PRIZES 


IN THE KIRK PLASTICONTEST 


FIRST PRIZE—$250.00 TO 


CHARLES LATAILLE, SUFFIELD, CONN. 


opang Clasp, adjustable snap-on Beverage Bottle 
ap 


SECOND PRIZE— $125.00 TO 
JACOB HAKALA, MAHTOWA, MINNESOTA 
Pocket or Desk Pencil Sharpener with chip receiver. 


ANTHONY J. MONTE, AMMI 2/c, U. S. N. 
NAVAL AIR STATION, GROSSE ISLE, MICHIGAN 


Cigarette Holder with automatic ejection dispenser. 


THIRD PRIZE— $50.00 TO 
| 


And to all of you who entered the Contest we 
want to express our gratification and our appre- 
ciation of your independent, creative thought. 
We would like to declare every contestant a 
winner; the least we can do is assure you that 
this company will strive to place before you only 
worthwhile goods, that the (km) trademark will 

appear only on quality merchandise carefully 
| manufactured of the best materials. 


| Thank you. 


THE F. J. KIRK MOLDING COMPANY 
CLINTON, MASS. 


STO OP THAT DRI P 


| EFFECTIVE IMMEDIATELY 
New! A sure cure for condensation drip from 
cold water pipes. Pliable, cork-filled NoDrip Tape 
eliminates wet floors, makes idle space usable. 
Quick, Clean, Easy to Apply —No ger needed. Covers 


joints as well as straight pipes. 
| At hardware, dept. stores, tire ryards. $425 
Roll, enough for 7 feet of 14” pi je 


Higher wesi of Rockies and Canada 
FREE NODRIP TAPE CIRCULAR 
J. W. MORTELL CO. 
534 Burch St. Kankakee, Iili. 


GH anti Peppy ‘Pal’ 
HA GARDEN TRACTURS 

€ 1 to 9 H.P. Circulars on request. War 
limits production— We supply repairs for all 


SHAW Tractors sold in our 41 years in 
business 


BUILD YOUR OWN RIDING 


TRACTOR—“WAR HORSE”’ 


using old auto parts, powered by 2 H.P. 
or larger air-cooled engine; or walking 
type Garden Tractor !4 to 3 H.P. or 
convert truck or auto into Farm Trac- 
tor. Each with steel or rubber tires; 
will plow, cultivate. Plans for 
building, in few hours, any one of 
above, postpaid for $1.00 (state 
which wanted) or all 3 for $2.00. 
Money Back Guarantee! 


SHAW MFG. CO., 5708 FRONT ST. 
Galesburg, Kansas 
668PS North 4th St., Columbus, Ohio 


—— 


175 securely — the "istie k 
vm 's "n bonded on!) 


Use Texcel Tape- rong 
Its quite a t u— — 
(Texcel holds and holds -the “stickum’s” bonae 


an improved tape 


ge p depot ‘ponded on. 
Who: come off, it wont dry out, 


— € holds «with lots of brawn. 


Today most Texcel Tape thats made 
Is being used for war, 

Buy Bonds and Stamps till Victory — e rA 
Returns it to your Store. E Up 


INDUSTRIAL TAPE CORPORATION 
X 5 n os | A Subsidiary of 
e e e Johnson & Johnson 
i , ae, New Brunswick, N.J. 


CELLOPHANE TAPE = STICKS WITH A TOUCH 
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è Dustless. 

© Speed Sweep 

è Speed Wash 
brushes 


MILWAUKEE —À 


BRUSH COMPANY 


528 N.22nd Street *» Milwaukee 3, Wisconsin 
ME a c t MN NR 


DOES MORE FOR LESS 


What Makes Rockets Go? 


(Continued from page 71) 


stant thrust is preferable. So the grain 
has been made solid, but shaped so that the 
burning surface grows smaller less rapidly 
than the fuel is consumed. A cross section 
of one of these arrows resembles a cross, or 
plus mark, because this shape contributes 
to the steadiness of the jet and thus increases 


| & rocket battalion’s chances of demolishing 


a small, distant target. 

The sensitivity of the chemical com- 
pound in these arrows is so great that the 
rocket’s performance may even be affected 
materially by the weather. On a warm day, 
the fuel begins to burn so much more quick- 
ly than on a cold day that the acceleration 
of the rocket is appreciably greater. 

A tiny air hole or defect in the texture of 
the arrow may cause it to explode rather 
than burn steadily. In that case, our own 
men may be killed. And even a minute 
irregularity in the surface of the arrow may 
cause the rocket to swing and sway in its 
flight and fall to earth far from the target. 

Each of these arrows, therefore, is a pre- 
cision job. About 40 different inspections 
are made during the manufacturing pro- 
cess. Every arrow is X-rayed to determine 
the homogeneity of the material. The whole 
surface of each arrow sent to the front is 
within one thousandth of an inch of the 
specified dimensions. And every tenth ar- 
row completed is test-fired. 

The ordnance plants where these arrows 
are made cover many square miles, because 


|, each important step in the manufacturing 


must take place in a separate building. 
Many of these buildings are air-conditioned 
and heavily barricaded.  Nozzles of the 
world's fastest automatic-sprinkler system 
surround the machinery where the tricky 
ingredients are mixed, and the workers wear 
flameproof uniforms, and safety shoes, 
gloves, and masks. 

The nitrocellulose used in these arrows 
could be made anywhere and shipped to the 
rocket-powder plant. But it is made right 
there, so that the manufacturers can con- 
trol the whole process rigidly. Nitroglycerin 
is so unstable that shipping it far would be 
dangerous. So it, too, is produced in the 
rocket works and cautiously moved to the 
point where it is mixed with the nitrocel- 
lulose in rubber-tired handcarts. 

When mixed, this witches' brew is a 
paste, which is rolled out in a long, black 
carpet. Like wild-animal trainers, the girls 
who handle the paste never turn their backs 
or take their eyes off the tricky stuff. And 


(Continued on page 218) 
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There's 


HEN America’s biggest job is done, a smart 


new Ford will point the way to pleasures now 
denied you. And you will want to share them. 
. . + Here will be a handsome car. Big and roomy. 
Behind the wheel you'll find new driving pleasure. 
It will be so nimble—so responsive. Difficult 


parking problems will yield to its easy handling. 


in your future! 


.. Naturally, this new Ford car will be thrifty 
and reliable. ... Everywhere you look there'll be 
improvements—more of them than have been 
offered in many pre-war yearly models. All the 
skill and experience which Ford has gained in 


more than 40 years assure you this. 


FORD MOTOR COMPANY 


"THE FORD SHOW™. Brilliant singing stars, orchestra and chorus. Every Sunday, NBC network. 2:00 P. M., E.W.T., 1:00 P. M., C.W.T., 12:00 M., M.W.T., 11:00 A. M., P.W.T. 
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Companion 
for yourleisure hours 


Make the most of those precious 
moments of relaxation. Enjoy 
them with the honest fragrance, 
the just-right mildness of Christian 
Peper Pouch Mixture. 

There's down-to-earth satisfaction 
in “Peper’s Pouch," masterfully 
blended from fine imported and 
domestic tobaccos in the Christian 
Peper manner, 


POCKET-SIZE PACKAGE 
AT TOBACCO COUNTERS 


25c 
_ Christian Peper: St.Louis 
Since 1852 
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ine Totaccot 
HULL QUALITY COMPASS 


Precision parts assure accurate performance Se 
of the HULL STREAMLINE AUTO COMPASS. V a 
Improved by wartime engineering. New fea- Hp 
tures. Folder free. Price $3.50. A 


HULL MFG. CO. 
P.O. Box 246-E8 Warren, Ohio 


for lhe b - Great D riers 


(THE UNITED STATES—RUSSIA—BRITISH EMPIRE) 


[ 
D 


To win battles, it is necessary to 

defeat the enemies of our mobile 
equipment. Dirty engine oil is one of | 
these. It clogs oil passages — makes 

valves stick — robs engines of power 7 
—hastens engine wear. 
That’s why, during the war, the 
armies and navies of the United 

States, Russia and the British Empire — ! — | 
are the biggest buyers of oil filters— 110-VOLTS AC 


and why the engine in your car, 
truck, tractor or boat needs the same 
vital power protection. 

Protect your engine power and per- 
formance with AC Filters and Ele- 
ments, of equal quality to those built 
for the Three Great Powers. 


from DIRECT CURRENT 


with KATO KONVERTERS. Furnish stand- | 


ard 110-v. AC from 32, 110, or 220-v. 
DC. Good deliveries on sizes 350 
through 2500 watts on priority orders. 
Good dellverles on 5. 715, 15 & 25 
KW AC generators. Mfer's of motor 
generators, frequency changers and 
high frequency generntors. 


KATO ENGINEERING CO., 
126 Elm St., MANKATO, Minn., USA 


120 MILES GALLON | 


Complete motor ready to mount on ordinary balloon-tired bicycle, | 
No mechanical skill required to install, No alteration of bike 
necessary, Easy to operate. 
; Can be pedalled by merely 
, releasing clutch. Speed 5 
-— to 40 M.P.H. Shipped pre- 
wm i paid complete with 4 cy- 
“™ cle, 214 H.P. motor, all at- J 
3 tachments and heavy duty 
| stand. Get complete facts 
"Y aA wv | about this low-cost, con- 
matus es * . 4 venient transportation, , 


AC SPARK PLUG DIVISION 
GENERAL MOTORS CORP. 


Suppliers of Oil Filters and Elements to 
the United States, Russia and the British 
Empire 


today for descrip- | 
tive illustrated literature, 


WHIZZER MOTOR SALES CO. 
Dept. B, 3132 E. Washington, Los Angeles 23, California | 


Write 
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You're invited... you're welcome, 
you're sure...to enjoy every 
moment with Blatz. 


Look forward to positive pleasure 
when you next meet the 


Good Taste of Blatz Beer. 


FAST BECOMING 
AMERICA’S FAVORITE! 


_ Copyright 1945, Blatz Brewing 
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recor | What Makes Rockets Go? 


x ( Continued from page 214) 


— A — c ' the operators step out side the building 
» | while the machines do the most dangerous 


Meri AC = | part of the work. 


alla i 
t er The big carpet is cut into strips and rolled 


ee | into bundles. These resemble jelly rolls, but 


— have the sickeningly sweet odor of dyna- 
mite. They are dried and placed in a hy- 
draulic press, which squeezes them under a 
pressure of 5,000 pounds per square inch 
into long, cruciform rods. 

This press is operated from a control 
panel outside a barricaded building, but 
the operator re-enters the building after a 
rod has been extruded and slices it into 
arrows of the required length with à guillo- 
tine knife. Others then inspect and mill each 

-— arrow, and shove it into a lead box to be 
in FRANCE, and everywhere scrutinized by X rays. 
| The arrows chosen for test-firing are re- 
moved to loading rooms, where the tempera- 
ture and humidity are so controlled as to 
simulate the atmospheric conditions in 
which the rockets will be used. Each ar- 
row is bolted to a concrete block, to prevent 
it from hurling itself through the air, but 
its power is ascertained by gauges and 
photographs. 

Inside each gauge there are a tiny ham- 
mer, anvil, and copper ball. The jet from 
the test arrow hurls the hammer against 

; the ball. Operators then remove the ball 
from the gauge and measure the amount 
that it has been compressed. 

The jet is also photographed indirectly 
with a rotating-drum camera that records 
|, the deflection of light from mirrors attached 
to galvanometers. The picture obtained is 


This is No. 46 
Plain Finish 
Also in Antique finish. 


Dozens of other models 


Other LHS Pipes: 


10 —LHS 
TW inn Ultrafine | actually a bell-shaped chart that shows how 
$7.50 — LHS | many: hundredths of a second the fuel 
a. p | burned, how quickly the gas pressure rose, 


how steady this pressure was, and how it 
tapered off. 

| e aes hac But what use will the world have for such 
to wait for some self-driven arrows in peacetime? Hercules 
maran aen ‘ts | Powder Company spokesmen see no reason 

= why such a propellant cannot be used to 
a d — whisk heavily loaded airplanes off the 
D. "E ground. Twenty percent greater cargoes 

P up T s could be carried with such take-offs. 


Certified Purex 


«X ‘Om rens 


“IHS 


PIPES 
"4 


With the ending of the war in Europe, the 
details of many hitherto secret military de- 
velopments can now be revealed. To bring 


our readers as much as possible of this time- 
ly material, we have postponed publication 
of the article on using surplus war goods, 
previously announced for this issue. 


Write ee ee Pines" — F R cE 
l & i | Stern, Inc., Stern Bide, 56 Paarl St., Bini 1, K Y 
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OUR dreams of a new home must wait 

on the future. But if you could see all 
the thrilling advantages that are being 
planned by American industry for your post- 
war home, you'd agree that it's well worth 
waiting for! 


@ @ And now that V-E Day belongs to 
history and part of the battle has been won, 
you'll feel all the more like buying additional 
War Bonds, both to speed final Victory and 
to help finance your new home when you're 
ready to build it. 


@ @ The modern techniques of functional 


HOUSING DIVISION-DEFOE SHIPBUILDING CO., 


BACK THE ATTACK 
—BUY WAR BONDS 


AUGUST, 1945 


design and compact construction which 
enabled Defoe to build seven different types 
of fighting ships for the Navy will be con- 
verted to producing quality-built homes in 
the postwar period. 


€ € Defoe will produce homes with ad- 
vantages of beauty, comfort and livability 
heretofore unknown in their price range. 
There will be nothing stereotyped, extreme 
or fantastic in Defoe homes. They will com- 
bine functional convenience with a wide 
range of individual designs, yet give you 
all the economies of volume production. 


COPR. 1945 DEFOE SHIPBUILDING CO. 


Award won by Defoe workers. 


SHIPS FOR VICTORY 
SERVANTS FOR PEACE 


Buy War Savings Bonds and Stamps regularly. 219 


BAY CITY, MICHIGAN 


dr yr tte tk dr Five White Star Renewal 
Citations now decorate the Navy '" E" 


cem d y A a 


ADD POWER 


‘to your 


CRAFT SKILL 


Write on steel... engrave on 
glass, plastics... slice into 
wood, linoleum, cardboard, 
cloth... tool leather. . . ham- 
mer, file, chisel ...do "hand 
quality” work with 


trode Mark Reg. U.S. Pagi, Of E 


Vibro-Tool complete with | | | 

20 ordinary engraving needles ....... $750 
Vibro-Tool plus . $1170 
complete set of attachments ........ | 


We can accept priority rated orders only. Attach check or M. 0., or sent C.O.D. 


BRASS 


Carves Wood Engraves Glass Slices Cardboard 


(HANDICRAFT DIVISION) ; 
BURGESS BATTERY COMPANY 


176 N. Wabash Ave., Chicago 1, III. 


The STANLEY TOOL GUIDE 


Get this big book describing care and use of 
hand tools. Over 200 illustrations. Only 


2 YA postpaid. Stanley Tools, 285 Elm 
2j Street, New Britain, Connecticut. 


Brass is "different". . . softer and more mal- | 
leable than steel, yet tough, ductile—and difficult | 
to file. The file’s teeth must be sturdy, very 
sharp, and cut at an angle that prevents “groov- | 
ing” and “running off the work.” Still more 
important, the file must not clog. 

The Nicholson Special Purpose File for Brass 
has a special combination of tooth design and | 
angles which breaks up the filings; enables the 


Lumber—Plywood Available 


file to clear itself; prevents "chatter" and taking | Harold Hunt wants to send you big revised 
d bite; k file *on c n d | e ar OF Sere Woods in cit 

| a : : aH, ages i fare woods colors. 
id "E a fa rari 3 € 1 on E. 3 an ONESTALES BARGAINS in Ember ted and 
| merican woods, suppiles. Send only luc to 

eaves t € suriace grati ying y smoot : caver postage and handling. Those “already 


To the brass-working mechanic or “hobbyist,” MO CRAFTSMAN WOOD SERVICE CO. 
it is very definitely The right file for the job; ee ee eee 


and when purchased in either Nicholson or 
Black Diamond brand, uniformly high quality 


is assured under the Nicholson guarantee of : MORE 

Twelve perfect files in every dozen. | WORK 

"FILE FILOSOPHY, the interesting. illustrated IN LESS 

48-page Nicholson “handbook” on file kinds, use | | 

and care, is offered FREE to key mechanics and | TIME AUTOMATIC GRIP 


production heads. | 


NICHOLSON FILE CO., 19 Acorn St, Providence 1, R. L SCREWDRIVERS 


(In Canada, Port Hope, Ont.) Hold-E-Zees do the job better, — e Sete | 
| | faster. They excel wherever screw- — 2er cverywhero 


: ^ D drivers are used. Gripper instantly re- ne 
NICHOLSON iN ens aie isum 
d h : " E out of way when not in use. Highest E 
F L E S FOR EVERY OUO, : quality materials throughout. 

! PURPOSE USA A: 


MADE IM U.S.A. is | 


Ea ox 


| — —À ripe 
UPSON BROS., INC., 86 Exchange St, Rochester 4, N. Y. E T 
(So ec vec S EE UU Pe ar Se eee, 


n 
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Delta Homecraft* 
Power Tools 


te 


Brand X-Y-Z 
Power Tools 


| but advanced engineering of the Delta units 
B8 helps you enjoy greater woodworking satisfaction 


In selecting any power tool — it 
pays to choose Delta, to get built-in, 
"hidden" values like these: 


Lubricated-for-life Ball Bearings. 
You don't have to worry about 
oiling these bearings — they're 
lubricated for life when they 
leave the factory. And they are 
double-sealed against harmful 
dust, to assure you of longer bearing life. 


Suet / 


REG. usy PAT. OFF. 


Pre-loaded Bearings. This is the 
Power Tools result of an extra manufacturing 
operation that reduces the “‘play’’ 
in the bearings, to help you en- 
joy long-time operating efficiency 
and accuracy. 


The line of Delta Power Tools 
includes Delta Scroll Saw, Delta 
Band Saw, Delta Circular Saw, 
Delta Lathe, Delta Drill Press, 
Delta Jointer, Delta Grinder, 
Delta Shaper. 


Precision-bored Bearing Seats. 
‘These bearing seats help keep all 
parts lined up properly, so that 
you have greater assurance of pro- 
ducing finished pieces exactly ac- 
cording to dimensions. 


Full-size Pattern for Wooden Duck Decoys 
It's fun to make your own duck decoys. 
Quick and easy, with these clear in- 
structions in words, drawings, photo- 
graphs. Mallard type and teal or can- 


vas-back type. Send coin, LL 


postal note, or money order 
today. Use coupon at right. 
*Trade Mark Reg. U. S. Pat. Off. 
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THE DELTA MANUF 
682H E. Vienna ANE 


I am enclosing 
full-size patterns 


———Á uo m 
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Precision- ground. Shafts. These 
are shafts built. to run without 
any “‘wobbling’’ which might 
throw off your measurements. 


Dynamically-balanced Pulleys, The 
pulleys which transmit the power 
from your motor to your power 
tool are balanced to help elimi- 
nate annoying, damaging vibration. 


It's industrial-type construction fea- 
tures like these that give Delta Power 
Tools their wide reputation for quality 
. « » that help you enjoy assurance of 
accuracy, dependability, safety, economy. 


Right now, War Bonds are the sound- 
est investment for you. After total 
Victory, reinvest your accumulated sav- 
ings wisely in Delta Homecraft Power 
lools — for a full measure of the fun 
and healthful recreation that wood- 
working offers you. 


S AM 
ede 


ACTURING CO. "2 ] 
Milwaukee |, Wis. TS 


full payment for 
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Out in front, leading the field in shaving 
satisfaction — PROFESSIONAL Blades 
give the utmost in performance. 
You're sure of a faster,cleaner, smooth- 
et finish when you use single or double 
edge PROFESSIONAL Blades. 
And there's a reason—high quality sur- 
gical steel...precision-honed to hair- 


5 am 
Fr. 
d 


SINGLE OR 


DOUBLE EDGE 


FOR 


splitting keenness...rust resistant... 
|, micro- -tested —all these guarantee 


'tfect grooming forall occasions. 
S 


= ey PROFESSIONAL Blades 
today — for the Best Shave Ever! 


/PROFESSIONAL WNT co. NEWARK 2, NEW JERSEY | 


NIA WHO REALLY KNOW PIPES 


MOUTHPIECE TUBE 
prevents backflow 
of moisture 


CONDENSING CHAMBER 
traps and holds bitter 
juices and sediment 


BOW! GUARD 
keeps shank 
ond bow! dry 


REMOVABLE SECTION 
eases thorough cleaning 


CHAMBER GUARD 
bars fobacco fragments a 
from bit " u 


Selected Briar 


BITTER JUICES ARE." ~ 

NO LONGER ACCEPTED as | necessary evils of pipe smoking. Ask any man who 
smokes a Royalton Crown. Its patented condensing well and other remarkable 
features are sure to trap all impurities, letting nothing pass except the smoke. 
For all-day, dry-cool smoking, no pipe equals Royalton Crown. 

HENRY LEONARD & THOMAS, INC. * OZONE PARK, N. Y. 
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Yes, it is amazing, but it’s true... when you in- 
stall a set of Burd ''Graf-Flox'' Piston Rings in 
your car or truck you'll be able to drive right out 
of the garage and hit normal speeds... without 


danger of rings scoring, scuffing or seizing. Not 
only that, but you'll find a thrill in the way your 
engine performs as a result of restored power and 
pick-up. In addition, you'll enjoy worthwhile sav- 


f HENRY! I HEARD THAT 

| GARAGEMAN SAY YOU 
DON'T HAVE TO GO SLOW 
TO BREAK IN THAT NEW 


, SET OF BURD GRAF-FLOX 


PISTON RINGS ! 


«STEP ON IT" THE FIRST MILE WITH BURD > "brat Flox" PISTON RINGS 


To make good piston rings the 
casting must be uniform in structure, a quality 
that is obtained best from electric furnace iron. 
Burd brought to perfection the electric furnace 


ings of gas and oil. 


method of making quality castings. Use Burd 
"Graf-Flox'' Piston Rings and you are assured of 
a quick sealing, long life piston ring. Mail the 
coupon today. 


BURD PISTON RING CO., Dept. PS, ROCKFORD, ILL. 


BURD PISTON RING CO., Dept. PS, Rockford, Illinois 


Gentlemen: 


I'd like a FREE copy of your ‘‘Handy Handbook'' which tells how 
to keep my car in good working order. Also send a ''Car Economy 


Record Book'' 


NAME. = + s 8 
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ADDRESS.. 


Buy War Savings 


for keeping my mileage costs. 
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BURGESS BATTERIES 


FOR FLASHLIGHTS ® RADIO © HEARING AID 


IGNITION * TELEPHONE * INDUSTRIAL 
BURGESS BATTERY COMPANY, FREEPORT, ILL. 


SL 


PI 


REG. US. & CAN. PAT. OFF 


NEW 5 WAY 
LUBRICATING FORMULA 


Lubricant * Penefrant * De-ruster * Polish * Cutting Oil 


FOR THE HOME 
Especially compounded to make hard-to-open 
WINDOWS, DOORS, DRAWERS move unbe- 


| lievably easy. Retards swelling. Extremely long 


-——— 


I 


lasting. Excellent for Oiling and Greasing all 
HOUSEHOLD APPLIANCES. 


FOR THE SHOP 
A NEW, POWERFUL, PENETRANT for loos- 
ening rusted, corroded machine parts, pipe joints, 
nuts, bolts. FINE LUBRICANT, EFFECTIVE 
DE-RUSTER for all tools and instruments. 
GREAT AID in machining, drilling, tapping, 
reaming of Aluminum, copper, etc. 


FOR THE SPORTSMAN 
Now you can give your 


GUNS * RODS * REELS * FLIES 
the most effective, longest lasting care. 


25c 65c 1.20 
at hardware, 5-10, Dept. & Sears stores 
SLIPIT PRODUCTS INC. 
169 Water Street, New York City 


FJ With Our six in. tool steel cutters. Make - 
"HB mouldings. casings, drop-leaf tables. grooves Ero. 
beading & jointing 1" wide $1.50, 115" $1.75 =R= 
ea. Postpaid, State size hole. List & folder free. [4 
|: 


John A. Sandstrom, Box 517. Stow, N. Y. 


“EVERYTHING Metal Items 
Need in an Oil" 


| * THE NEW * b 
IENDOIL 35¢ 
Lubricates— — Cleans— 


Protects 2 oz. size 


McCambridge & McCambridge Co. 
Baltimore 23, Md. 


Try it! See the Added Beautys V KAS 
With this NEW TOOL (not a brush) everyone pos D | 
can easily draw lines with paint, enamel, lacquer, 
etc. Used on autos, models, toys, games. imitation | 
tile walls, cabinets, furniture, linoleum floors, signs, “ 
bulletin boards, sporting goods. home-workshop projects, etc. 

Send only $1.00 for complete tool for painting a 1/16" 
wide stripe, including adjustable guide, operating instructions, 
etc. Extra interchangeable tips for making 1/64", 1/32", 
3/64". 3/32". and Ys" wide stripe lines—.50c each. COD 
orders—.25c extra. 


Ás easy to use Every Painter and Craftsman Should Own One 
as a pencil 


Send for your tool and as many 
additional width tips you need today. 
Use it. If you are not satisfied that 
you can do better work, add charac- 
ter as well as beauty to your product 
or project, return the tool and we 
will refund your money promptly. 


Paint Dealers: Write for literature, ete. 


WENDELL MFG. CO. 


^ 4234-A Lincoln Ave. Chicago 18, iii. 
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. S. Navy’s Latest Jolt for Japs — The Grumman Tigerca 


ut of a dozen years of experience in building carrier 
sed fighters, and the applied lessons of current combaf, 
s come the Navy’s newest fighting airplane—the 
rumman Tigercat. In the skilled hands of Marine pilofs 
the new F-7-F will write new pages in 


the log of carrier warfare. 


AIRCRAFT ENGINEERING CORPORATION * Bethpage, L. l., N. 


Pickaback Barges 


(Continued from page 76) 


ein? & mented boxes, from 200 to 250 feet long, 

> = ©» | and wide enough to hold two trains of six 

ae ears each. If you’re a good observer, you 

a probably know that a tugboat moving a 

| string of boxcars across the quiet waters 

| = | of a harbor is usually hooked to the side of 

and you will get a | the rectangular float. No towboat could 

| shove a heavily loaded railroad ferry 

FLASHLIGHT & BATTERIES through an Atlantic storm that way. Hence, 

extensive alterations had to be made to per- 

mit the tugs to pull these barges the way a 
horse pulls à wagon. 

LT's (large tugs) of 600 tons, with 1,500 

horsepower, did the pulling. Running light, 


famous since 1909 
for QUALITY, 


STYLE and one of these boats could do 14 knots, but it 
could only crawl with two of the pickabacks, 
each weighing several hundred tons, in tow 


SERVICE 

c d behind it. Even under ideal conditions, the 
best speed possible was only six knots— 
about 144 nautical miles a day. 

ST's (small tugs) brought up the rear of 
the convoy. They were only half as big as 
the L T's and much less powerful, but they 
would be needed at the beachheads and in 
Europe's harbors, and could be used while 
. crossing the Atlantic to curb the drifting of 

barges that broke loose. 

If you rode a bucking bronco for a month, 
without dismounting to eat or sleep, you'd 
have a rough idea of what the towboat 
crews endured. The pendulum that recorded 
the rolling in the engine room of one LT hit 
the 50-degree mark. Men not only became 
seasick, but were black and blue from being 
hurled against walls and decks. Some 
learned to sleep with their bodies rigid and 
their arms and legs braced against the sides 
of their bunks. And they entered and left 
their cabins via the portholes rather than 
the doors because of the waves rolling over 
the decks. 

Repair crews often had to board the 
pickabacks to pump leaking floats out with 
handy-billies and to reattach the heavy iron 
chains and the 12-inch hawsers when bridles 
snapped. Two men died and a third was 
seriously injured when their rubber boat 
was crushed between a tug and an escort 
craft. Many others who were swept into 
the sea in gales that reached 97 miles an 
hour were saved. 

But the battle of the barges was won. The 
Army mastered the unprecedented trick of 
toting barges across the ocean on other 
barges. And some of those same old ferries 
from American harbors that went to Europe 


CET STAR parte D 
N may be doubled up again now for another 
long tow—through the Mediterranean, the 


| ! | — TIPTA Suez Canal, and the Indian Ocean for an- 
BRIGHT STAR BATTERY CO. CLIFTON N. J. GEHBP: Menok ATOLL "BONIS. 


a Mor STAR BATTERY 
9. CLIFTON, N. J. SAM 
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With Exciting New Radionic* Marvels 


War-Proved in the Stratosphere ... 


RADIO 


AUGUST, 1945 


' ë , 
Soon Coming 16 Gour tome! 
FROM WAR-TORN SKIES of numbing cold and violent 
shock—where life and victory often depend on radio 
communication—have come great new advances in 
the science of RADIONICS. 


Naturally, many of these RADIONIC MARVELS have 
reached a new high of perfection at Zenith. For 
Zenith—without fanfare—has been quietly doing its 
job as a LEADING PRODUCER FOR OUR ARMED FORCES 
of Radionic Products Exclusively. 


Soon you will enjoy some of these amazing Radi- 
onic features right in your own home. Zenith engi- 
neering genius will bring them to you in a thrilling 
new line of RADIOS and RADIO-PHONOGRAPHS. 


From portables to consoles ... from standard wave, 
to short wave, to Frequency Modulation...they will 
set a new standard of performance and beauty. 


More than ever, Zenith will be the pride and joy 
of swiftly growing millions. More than ever, Zenith 
will merit the renown for famous “firsts” and exclu- 
sives that made it “America’s most copied radio, 
always a year ahead"... and one of the three largest- 
selling radios in the world! STAND BY FOR THE NEW 
ZENITH RADIOS—THEY RE HEADING YOUR WAY! 


A.M 
ir 


uir m 


EAT. 


Finer Radios for You 
Through Our Policy of 


*RADIONICS EXCLUSIVELY 


Zenith does not spread itself thin over un- 
related fields like refrigerators, ranges, wash- 
ers, irons. Every Zenith worker is a specialist 
in RADIONICS—the science of transmitting and 
receiving radio waves. No wonder your new 
Zenith radio will offer value far beyond any- 
thing you've ever known before. 


«ONG sca RADIO 


4o 


COPYRIGHT 1945, ZENITH RADIO CORP. 


e FM * RADAR * TELEVISION. * RADIO-PHONOGRAPHS * HEARING AIDS 
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| TO CLEAN OUT 
THE ENGINE 


4 


DE-SLUDG 
SLUDGING MOTORS 


CRAMNKCASIS AMD 
LUBRICATINC SYSTEMS 


rer dae fece and Ol — 
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Every day five thousand cars go out of circulation. 
Yet a great many could have been saved because 
Sludge, Gum and Acid, major causes of engine 
deterioration, can be controlled. 

For fifteen years good mechanics and wise owners 
have been using LOOSITE and SILOO to dissolve 
these petroleum residues in order to get the best 
possible performance as well as every bit of mileage 
out of their cars. Now it's more important than ever 
to care for these irreplaceable motors. 

LOOSITE and SILOO not only dissolve Sludge, 
Gum and Acid, but prevent their formation. The 
action of LOOSITE and SILOO is simple, safe and 
sure. First, LOOSITE poured in the crankcase cleans 
out the motor, then SILOO added to fresh oil keeps 
it clean. 

Don't let Sludge, Gum and Acid send your car to 
the junk pile long before its time. See your service 
station or dealer today. 


If you heat with oil — write for information on 
SILOO FUEL OIL TANK SOLVENT. 


PETROLEUM SOLVENTS CORPORATION 
331 Madison Avenue, New York 17, N. Y. 
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The original hand tool and today's finest for pre- 

| cision work on any metal, alloy, plastic, wood, horn, 
bone, glass, etc. Fits your hand comfortably, per- 
fectly balanced, weighs only 12 ounces—it's the 
| *non-fatiguing" tool. And Handee's usefulness is 
as extensive as the number of quick 
and easy-to-change accessories you 
own...choose from more than 300 

in the Chicago line. Operates on 
AC or DC current at 25,000 r.p.m. 
With 7 accessories, postpaid $18.50 

Write for free new 64-page catalog 


CHICAGO WHEEL & MFG. CO. 
1101 W. Monroe St. Dept PO, Chicago 7, I. 


Jun: Ja. mda 
g “GOOD PICTURES" 


WRITE TODAY FOR THIS 56 PAGE BOOK 
| IT WILL HELP YOU 
Neo SOLVE MANY PROBLEMS 


« SELECTION OF FILM 
EXPOSURE 
DEVELOPING 
ENLARGING 
FLASH PICTURES 
FILTERS & COLOR 


Send 25c to 


ARGUS, INC. a 
Ann Arbor, Mich. 
DEPT. H 


| KwARDED TO PLANT 4 
OPTICAL DIVISION 


»Jargus 


| Cameras and Optical Instruments 


| aN anoa 
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NoM A's $50) (QQ rov-pesicn runo 


will pay handsomely for your original toy ideas Eg 
—don't miss out on this great opportunity! 


Submit your models, designs or rough ideas for 
new, usable toys to NOMA and get your share 
of the great Toy-Design Fund. 


Act NOW, as this activity and its fund terminate 
November 30, 1945. 


Write NOMA, Dept. 123 for full information. 
NOMA ELECTRIC CORPORATION 


55 West 13th Street 


happens when | m d Pe 
Mildew attacks \ . 
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Here’s what to do to get rid of 


Mildew instantly! 


A new liquid has been developed to protect 
your shoes, furniture, rugs, clothes and lug- 
gage from mildew, mold or rot. You simply 
spray Mil-Du-Rid on your things, and it not 
only kills mildew instantly—but can prevent 
its return. Best of all, Mil-Du-Rid is safe for 
anything soap and water won't harm. Get 
Mil-Du-Rid from your drug, hardware, gro- 
cery or department store today. 


TIL DU-RID — 


Interchemical Cc 
| Trade Sales Division, Dept. N-85 
| Fair Lawn, N. J 
Í Please send folder, 
i How to prevent it.” 


A Product of 
Interchemical Corp. 


"What is Mildew? 


AUGUST, 1945 


New York 11, New York 


Cu stomer: 


"Th: at’ S a beautiful job, 
Pete. 


n |] 


y in 


"Pies, you 
can't beat 
the Foley 
for turning 
out a per- 
1 fect cutting 
™ saw." 


Pete: 


With the Foley Automatic Saw Filer you can put 


| yourself into a fine cash business with steady customers and 


Buy War Savings Bonds and Stamps regularly: 


make a good living. The Foley automatically joints the saw, 
making all teeth even in size, shape, spacing. 
The Foley is the only machine that files all hand 
saws, also band and cross-cut circular saws. 
SEND FOR FREE PLAN—Shows 
how to start a saw repair shop. No 
canvassing. Send coupon today. 


FOLEY Zraz SAW FILER Peg 


FOLEY MANUFACTURING CO. e omm Jd 
819-5 Foley Bldg., Minneopolis 13, Minnesota | kiinari 
Send Free Plan on Saw Filing business, no obligation 


Name 
Address —— 
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À Nco RAIN-MASTER 
“Dead - Locker” 


WINDSHIELD WIPER 
ARMS and BLADES 


BLADE SNAP SONT: ru 
STAYS PUTA 


FINGER- 
TP — 
RELEASE | 


... CAN'T.FALL OFF 


[e war-born invention—by cuente 
for military aircraft—now for your car. 


DON'T SHOOT YOUR 
GAS-PUMP MAN: 


He's doing the best he can. Sure, he 
knows how dangerous it is for you 
to drive your car...in stormy 
weather... with your dull old wind- 
shield wipers that smear and smear. 
He'd gladly put on for you quickly 
a pair of keen new ANCO RAIN- 
MASTER Wiper Blades and Arms. 
He has them. But he forgets to re- 
mind you? Too busy? It's the war! 
You can't shoot him for that. 


PATENTS 
MAKE JOBS 


After all, it's your car to protect. So 
youremind him.Get RAIN-MASTERS 


$85 % patented features . . . original 


equipment on many makes of high 
grade peace-time cars... used on our 
fighting tanks and trucks and ships 
and bombers too .. . because ANCO 
RAIN-MASTERS clean quicker, 
clean cleaner...last longer. May 
save you a costly smashup. 


Ask for RAIN-MASTER Windshield Wiper 
Arms and Blades next time you buy gas. 


THE ANDERSON COMPANY 


Established 1918 
GARY, INDIANA 


230 Buy War Savings Bonds and Sfamps regularly. 


'TO HELP 
YOU MAKE 


64 pages crammed full of useful 
information . . . action pictures of 
machining operations . . . unique 
features of construction and help- 
ful facts for selecting your shop 
equipment ... send for your copy 
today. 

ATLAS PRESS COMPANY 


855N. Pitcher St., Kalamazoo 13D, Mich. 


Make Radolek your buying headquarters for 
Radlo-Electronic repair and replacement needs. 


HA "Your orders receive special attention | v "ide 
FREE 


or fastest pep i At Send today for 


Rane 

ura e 

=E aa Lj | 
: AN; 


For the homecraftsman who 
wants the best-this SHELDON 
10" Precision Lathe is unequalled in the moderate 
price field. 11!4" swing, 1" collet capacity, full quick- 
change gear box, power lon itudinal and cross feeds, 


underneath V-belt drive, 
for circular. 


SHELDON MACHINE CO., INC. 
4268 North Knox Ave., Chicago 41, Ill. 


rawer steel bench. Write 


POPULAR SCIENCE 


A man's work is 
in your shop! only as good as 
his measurement. You can be the ‘‘accuracy man" 
in your shop. Learn to work with genuine Ford 
“Jo-Blocks,” guaranteed accurate to within 4 or 
8 millionths of an inch, plus or 


VHS Mind minus. For as little as $23 list 
BOOKLETS ! price, you can own a fine working 


set of Jo-Blocks— keep your mikes 
and gages at millionth-inch pre- 
cision. There is only ONE true 
American-made Jo-Block, made 
only by— 

FORD MOTOR COMPANY 
| Johansson Division 

Dept. 118, Dearborn, Michigan 


An absorbing story 
of the search for 
precision, A new 
De Luxe Catalog 
of Ford Jo-Blocks 
and Accessories. 


“BE A 


PLASTI 


IW FABRICATOR 


You can fabricate beautiful, modern, practical 
plastics gift items at home — for fun or for profits. 


authority on accuracy 


| faster because they can " 


EASY. No special tools or 
training necessary. Easy, fas- 
cinating, clean, profitable.. 


WE SUPPLY PLASTICS. Choose 
items you want from our 
catalog. We send you crys- 
tal-clear Lucite or Plexiglas, 
cut to size, ready to assemble. 


YOUR OWN BUSINESS. With 
a little experience, you can 
make these articles to sell at 
a good profit. Start your 
own profitable plastics busi- 


FREE 
CATALOG 


AUGUST, 1945 


| fabricator, 


L TET LE LI 


ness! Earn big money! 
SELL FAST. There is a big de- 
mand for beautiful, practical 
gift items. Sell directly to 
stores. Take advance orders. 
CHRISTMAS GIFTS. Ideal for 
Christmas giving or selling 
—bur start now! 


GET CATALOG. Start yourself 
on this fascinating hobby or 
carecr now. Mail the cou- 
pon today for details and 
our catalog of many items. 


Dept. PS5-8, 2850 W. Ave. 35, Los Angeles 41, Calif. 
PLASTICS FABRICATORS 
Dept. P55-8 2850 W. Ave. 35, 
| Los Angeles 41, 

Please send me your catalog 


| plete details on how | can be a plastics 
| no obligation. 


Calif. 
and com- 
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Buy War Savings Bonds and Stamps regularly. 


Lands,6 tons" 
| any pinpoint 


Laister-Kauffmann 
TROJAN HORSE 
is largest .U. S. 
Cargo glider 


*Or 42 fully equipped 


men. 


ON. 


0i 
bt REN 


The TROJAN HORSE is designed to 
deliver fighting men wherever 
needed; built to get large trucks, 
howitzers and equipment into action 


come out 
fighting." 


The CG-10A, named the TROJAN 
HORSE, lands in midget clearances 
unreachable with powered planes. 
Unique rear loading doors insure 
immediate exit. Mobile equipment , 
is driven in and out, on an integral 
loading ramp, from a floor only 
20” above the ground, Pictured 
below is a 2V5 ton 10-wheel 
truck, leaving fast. 


Lous | 1 


£4 t9 T 


MISSOURI 
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Steamline MEANS 
The FINEST in 


STEEL TAPE RULES 


r 


Extra long tip for easily mak- 
| ing out of reach measurements 
^4 .. fever lock to hold the tape 
ame 
4, from creeping ... unique 
"N "*í A) design for quickly making in- 
SAL 4 side measurements — reading 
made right on ae rule itself without adding 
or subtracting .. . rugged construction, easily re- 
placeable blade and outstanding accuracy . . . a 
these are only some of the features you will dis- = 
cover when you purchase a Streamline for use in 
the home workshop or on the job. 


TEENS 


See your local hardware dealer or 
use the coupon below. 


MASTER à 


WOOD AND TAPE RULES : 
il ADE MARK, I ^ 
b. lub DREM A idu 


ae 


« Master Rule Mfg. Co., Inc., Dept. J-8 Fa 
815 E. 136th St., New York 54, N. Y. Sm 

Enclosed find $2.65 for 6 ft. Streamline steel em rule l 
, and spare blade. I 
i | ENEE AE AN AE AANI A A AA E E Á— eae — ; 
i PNR S ES TE Pe lato, nan RR RE RR: — : 
Giyono nse enon 
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—get better gas economy 
—prolong tire life 
—preserve exterior finish 


—keep your car in the best 
operating condition. 


Get a FREE COPY from any General 
or use coupon below. 


Motors dealer, 


z Customer Research Dept., Room 1764 : 
3 Fal a 
: GENERAL MOTORS, DETROIT 2, MICH. : 
L| 
: Please send FREE COPY of new edition 64-page : 
: "Automobile User's Guide" containing 196 s 
- practical suggestions on wartime operation. " 
: 
a m 
Mr. " 
E mT—————— ERE " 
= Miss please print : 
: Addjess. ..............— ous Se SUM ry ena AS : 
= ple ase p rin! - 
H E 
n Zone State: 
a Make of car - 
E BOW DWIIBO. e ccicozeeckoquibr Xe DIE cR E UR Lo EG D E xe cR H 
$: ye ar model - 
"anESWNHZSEREENHENEENSBHEERBBEBEBENEESNHEEBBENESBERENBEEENEENERBENENBEBENENBERRE 


ANYONE, ANYTIME 
CAN MAKE PHOTO-COPIES 


QUICKLY 


lliPHOTO-COPYER | 


ipods FAST, PHOTO-EXACT COPIES 
IN ANY OFFICE OR SHOP 


exact photocopies of anything up to 
18" x 22". Eliminates steno-copying, tracing, proof- 
reading. Photocopies direct from letters, records, pic- 
tures, blueprints, tracings, receipts, shop orders—any- 
thing written, printed, drawn, photographed. Ac- 
cepted as legal evidence. Copies from magazines or 
books. No end to the uses of A-PE-CO. Needed by all 
departments. Thousands in use. 


No Camera—No Darkroom—Low Cost 


Any office employee quickly becomes expert. Low cost 
per copy, lowest investment in equipment. Saves 
other equipment. Simple, fast. No focusing. Conserve 
man-hours. Put A-PE-CO on any available table. 
Write toda on your business letterhead, for 
A-PE-CO folder. 


AMERICAN PHOTOCOPY EQUIPMENT COMPANY 
2849 N. Clark St. Dept. HU-85 Chicago 14, Illinois 
Representatives in Principal Cities 
In Canada: 2 Beilwes & Power Engineering Corp., Ltd. 


OUTSTANDING 


Genuine Gerstner Tool Chests are different 
because they ire better, finer. more desirable, 
Free Catalog fo. Machinists and Toolmakers, 

GERSTNER TOOL CHESTS 
545 Columbia St., Dayton 7, Ohlo. 


same-size, 


ene 


, BUILD YOUR OWN MACHINE TOOLS! 


Blueprints $1.00 - Catalog FREE 


Detail construction Blueprints on 6 Lewis metal and wood-working 
tools postpaid for $1.00. Includes prints for Lewis 10" Shaper, 
Milling Machine, Drill Press, Vise, 16" Band Saw, 6” Jointer. Plain 
s or semi-finished castings available for these tools save up to 80% 
an 7. of comparable new tool cost. 
[I lilystrated 32-page Cataleg—sent free with Blueprint Order—deuribes 
20 Lewis tech. WRITE TODAYI 


LEWIS MACHINE TOOL CO. 
P.0. Box 118, Sta. A,DEPT. D-21, LOS ANGELES 31, CALIFORNIA 


STUDY AT HOME for PERSONAL SUCCESS and 
LARGER EARNINGS. 35 years expert Instruction 
—over 108,000 students enrolled. LL.B, Degree 
awarded. All texts furnished. Easy payments. Send 
for FREE BOOK — *''Law and Executive Guidance'' 


AMERICAN EXTENSION SCHOOL OF LAW 
Dept, 56-5, 646 N. Michigan Ave., Chicago 11, II. 


Stebar MAGNA-EYE 
Magnifies 
Micrometer Scale 
Bakes SRM (E 


to read, reducing errors due to eyestrain, 
Shows ''mike'' scales plain- 


impossible to 


AIC and easy 


maprnified 


GATHERS AND CONCENTRATES LIGHT— 


ly, even in dim light where it would be 
read without Magna.Eye, Promotes Accuracy; saves 
time and material; reduces rejections, LIGHT AND 
DURABLE—EASILY ATTACHED —Nothing to wear or 


et out of order, Protects ''mike'' from grease and dirt. E 

EE YOUR DEALER—If he cannot supply you, write us a. 
giving make and number of micrometer. IN U. S. A. 
—At Better Dealers Everywhere, IN CANADA —Exclu- SLIGHTLY 
sive Distributors. BRITISH MACHINE TOOLS AND HIGHER 
SUPPLIES, 360 Craig St. W. MONTREAL 1, CANADA. IN CANADA 


STEBAR COMPANY, 711 W. Lake St., Minneapolis 8, Minn. 


000 ANGLE VISE 


For MILLING—DRILLING—GRINDING 
FITTING—FILING 


Solve Difficult Angle Jobs 


Quick, accurate setups at 
any angle. End make-shift 
methods—time loss—rejec- 
tions. Ideal for tool rooms 
or home workshop. Accu- 


rately machined and gradu- 
ated. Once 
locked. Juws hardened steel 
Sizes 


set it stays 


is; wie | pee E a E : = $ T : Tora or grooved. 


DRILL PRESS VISES 


For tool room, machine shop, school 


shop, home shop or repair shop. 
ACCURACY machined, est semi- 
steel castings. Adjusting screw of 
har dened steel with fine itch 
thread and long bearing. aws 
hi ardened stee l. grooved or plain. 
Sizes 12-219 ,/-4" Jaws. 


fes No. 250 MILLING ATTACHMENT VISE 


A most necessary fixture for small shops and even 
emergency work in large ones. Fits any 8'"-9".10" 
South Bend, Atlas, Craftsman, Sheldon or other 
lathes of ee sizes. Has graduated vertical feed 
pe aha and 360 degree graduation for vertical angle 

adjustments, Easily mounted on cross slide and 

d by one T-slot bolt. Equipped WI. PALMGREN 
VISE. 21/5" Jaws opening full 215", Vise has one 
lain’ and one grooved jaw for holding Pid pieces, 


MAKES MILLING OPERATIONS 
POSSIBLE ON ANY LATHE 
Width Depth Opening 

Jaw Jaw Jaw Height Price 
mls 1-7/16" 215" litle” 5824.75 
if “your Dealer can't supply—order 


Write for Circular No. 347 


CHICAGO TOOL AND ENGINEERING CoO, 
8396 South Chicago Avenue Chicago 17, Ill. 


FREE! nos: compute] 


RADIO PARTS 


CATALOG 


EVERYTHING in RADIO 
ELECTRONICS for Training, 
Maintenance or Repair 


Parallel Resistance & Series 
Coil Winding Calculator Capacitance Calculator 
No. 37-955. Postpaid, 25c Nc. X37-960. Postpaid, 25c 


= RADIO'S FINEST BOOK VALUES 


Specially prepared to aid radio training in schools 
and industry. Full of valuable data. Send for all six! 
Radio Formulas and Data Book No. 37-752. . 10c 
Dictionary of Radio Terms No. 37-751... 10c 
Radio Circuit Handbook No. 37-753. . 10« 
Radio Builders' Handbook No. 37-750. .10c 
simplified Radio Servicing No. 37-755..10« 
Radio Data Handbook No. 37-754. .25c¢ 
All Six Books No. 37-799. .75c 


ALLIED RADIO CORP. 


833 W. Jackson, Dept. 7-H-5, Chicago 7 


m i ALLIED RADIO 


AUG UST, 1945 


New R-F Resonance and 
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Buy War Savings Bonds and Stamps regularly. 


door handle on your car...then 


Look How Many > 
Jobs You Can Do | SMoory X 


With This Can 


Nf IRON 


RY this on your next day off 

... Stop in at your neighbor- 
hood hardware store and get an 
inexpensive can of Smooth-On 
No. 1 Iron Repair Cement. Then 
line up all those postponed little 
repair jobs around the house and 
garage ... that leaking pipe in 
the cellar—the crack in the fur- 
nace—those wabbly door hinges 
—that loose caster—the cabinet 
knob that is always coming off 
—the shaky hammer head—the 
loose hose connection and rattly 


get busy with Smooth-On. 


You'll be surprised to find 
how little time and trouble it 
takes—how little Smooth-On 
you need—what professional- 
looking, durable repairs you 
make without previous experi- 
ence. No heat required. Just 
mix with water and apply like 
putty. Obtainable in 134-oz., T- 
oz., and larger containers from 
your hardware store or if neces- 
sary, from us. 


FREE sanvzoox 


Practical, tested, money-and- 
time-saving directions for mak- 
ing metal repairs 
of countless kinds. 
40 pages. 170 diagrams. 
coupon for your copy. 


Send 


"LII MAIL THIS TODAY . — ——-— 


Smooth-On Mfg. Co., Dept. 58, 
570 Communipaw Ave., Jersey City 4, M. J. 


Please send me my Smooth-On Handbook 


Name E è yi (E E SE E » 4 DE SE 9$ 5B o à d B uo 4" 5. o» om 


itt y à & m B Bom m 


s a Bos 9» Boa p B m. 
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SHERRILL 


| AVIATION TYPE Mlagnilic DIRECTOR" 
INNO AUTO . 
y COMPASS 


$5 ` 


* Meg 


DON'T GET sar a ioe alie Gas 


Use a Sherrill Auto Compass whether 
you drive for business or fun. Ac- 
curate. Durable. Easily attached to 
dash or windshield. Simple to operate. 
No tools required. Modeled from 
Sherrill tank compasses used by U.S. 
Armed Services. Supply limited. 
Chain Sure; and Senei 9 90 
Stations. 


SHERRILL By SHERRILL INSTRUMENT CO., PERU, IND. Jim PERU, IND. 


When buying a saw, follow the example of those 
who know saws best. Remember, Disston is the saw 
most carpenters use. Long experience with saws on 
every type of work, has proved to them that they 
can count on Disston Saws for faster, truer, smoother 
sawing and longer saw life. 


Disston Saws—products of America’s largest and 
foremost manufacturer of saws—are made of the | 
famous Disston Steel, by highly skilled saw makers, | 


preventit. A penny 
post card will ^" FBFE! 
WRITE TODAY . - 


: TAYLOR PIPE SHOP, PIQUA 1, OHIO. 
Tekeé ciré of your Dissten Saws and they will coa- € ———————— LL L 
tinue to serve you well. Many hardware retailers and  . TELESCOPING MEASURING TOOLS 


to provide you with the finest saws that can be made. 


Send for mamolitis telling why your 
pipe becomes strong . . . and how to 


saw repairmen provide a special Saw sharpening SCI- . « . Measure All Holes, Slots, Etc.—5/16 Inch to 6 Inches... 
vice. They will be glad to help you keep your Disston Gives You Outside Micrometer Accuracy on Inside Measurements 


FINISH YOUR OWN SET OF FOUR TOOLS 
Only $795 6.00. 


Saw—or other quality make—in good, serviceable 
condition. 


if you need 2 new Disston Saw or other tool for — JM, pant Or THE MACHINE Wome EEO DONE, O 
essential work, talk to your local hardware retailer— required—‘Threaulng. Knurling. etc. Qirendr done. “Kit includes ali 
he may be able to help you. material (nart machined): simple drawings. and | detailed instructions. 


HENRY DISSTON & SONS, INC. — - . 
810 Tacony, Philadelphia 35, Pa., U. S. A. | 


or write to 


ASK FOR YOUR FREE 1 abd. 
C 0 PY of The Disston Saw, Tool 
and File Manual. It tells how to use 
and care for tools. Ask your Hard- 
ware Retailer, or write us for a copy. | ka, 


SIGNS rii. irte patens 


AND MANY SIZES E, STYLES 


SHOWCARDS SEENA 


234 Buy War Savings Bonds and Stamps regularly. POPULAR SCIENCE 


ALCO SHOPS, Dept. I, 1459 Sunset Hlvd., Los Angeles 26 , Calif. 


DRILL-INDEX ozz: 


container for 
indexing and filing twist drills. Eliminates search. 
Made entirely of steel in nine sizes, Available on 
priority to essential users. See your dealer 


436 Foot Schuitz Bldg. St. Paul 1, Minn. 


JOHN F. RAHN 
1330-33 MH. CENTRAL AVE. 
CHICAGO 51, ILL. 


ceems t00 good 
jo be trae 


Back again . . . cruising the old fa- 
miliar shorelines . . . nosing into 
reedy inlets where the biggest, 
fighin'est bass always lurked 
what man wouldn't feel it’s too 
good to be true! 


Another season, and many more will 
return to the favorite spot they've 
missed for years. And part of the 
picture will be new Evinrudes ... 
the finest that all the know how 
acquired through 36 years of build- 
ing fine motors can produce, EVIN- 
RUDE MOTORS, Milwaukee, Wis. 


UDE 


MOTORS 


3 PRECISION 


INDICATING 
TOOLS IN ONE 


NORK WIGGLER 


for FAST and 
Accurate Set-U ps 


You can easily restore beauty to dam- 
aged wood surfaces with this new 
practical kit, Enables anyone to do 


Wiggler body hardened alloy 
steel. Ballshaft enables you to 
indicate accurately from tool 
makers buttons. holes, ground 
surfaces, gauge blocks, etc. 
Needle-Point shaft is for find- 
ing centers and truing to lay- 
out lines. Bent shaft holds 
any type indicator and allows 
it to be positioned on any 
circle to 6-inch dia. The only 
Universal Wiggler of its kind. 


NORK PRODUCTS COMPANY 


fast, easy touch-up jobs like a profes- 
sional cabinet finisher. Repairs holes, 
burns, gouges, scuff marks, etc, Com- 
ins plete outfit—pays for itself over and 
Over. 

NAN ; | Amazing Results—Easy to Use 
Kit includes 23 different items— scratch removers for slight papier 


assorted shades of shellac sticks for deep nicks, bot- 
tles of light and dark stains, shading lacquer, alcohol $295 
Postpaid 


lamp with fuel, stainless steel spatula, touch-up 
brushes, scratch sticks, steel wool, sandpaper, rub- 
bing liquid. Packed in handy leatherette finish case. 
Send for it today. Best investment of lifetime. Fully 
guaranteed. Detailed instructions supplied: 


AMERICAN HOUSEHOLD BUREAU 


& Qc complete 
at hardware or 
o0 dealers, or send 


remittance direct to 


Dept. 236, 5897 S. Main St. 
. Los Angeles 1, Calif. 


GET THE IMPROVED 


* SUPER DRILLGRINDING ATTACHMENT | 


Sharpens round shank drills from 3/32" to 1-1 [16" diameter. Grinds old, broken 
or dull drills like new in four accurate drill point angles — 49°— 59*— 69*— 88°. 
RECESSED ANGLE GUIDES ELIMINATE NEED FOR PROTRACTOR. Grinds short, 
medium and long twist drills from 1-1/2" up to 11". Attaches to bench or | 
grinder — equally suited for hand or power-operated grinding wheels. Pays for 
itself the first week. The Grinding Fixture That Gives Rounded Points! 
USED BY ARMY — NAVY — AIRCRAFT PLANTS 

40.000 Now in Use! Wherever Drills are Needed! 


Don't guess at drill grinding. Anyone can be an expert from the start with the Super Grinder. ‘This 

precision fixture gives a true center, and clearance desired. Does work like the highest priced grinder. 

Grinds drills in 25 seconds — Saves drills, time and money Built for long, hard usage. FOUR 

ANGLE FEATURE GIVES PROPER POINT TAPERS FOR CLEAN FAST 
DRILLING IN STEEL, WOOD OR PLASTIC PRODUCTS. No factory, 
machine shop, home workshop or repair shop should be without 


the Super Drill Grinder Delivered with complete MR CRAN DALL MFG. CO. 


Mail your check or money order for only $2.95 w 
r printed add The Super Grind 1i seme M 
| "mE = m. deer mal pose pud Onder wil come 1512 W. Slauson Ave. Dept. FB- 
E üdjusiment Scale ^ ^ 
— J 


TED Guaranteed To Do The Work or Money Refunded Los Angeles 44, Calif. 
AUGUST, 1945 Buy War Savings Bonds and Stamps regularly. 235 


| Dept. A. 520 N. Michigan Ave., Chicago 11, lll. 


UE 


12S ~ Drill after grinding 


Grinding Wheel —— 


| NI lower position 


for Jong drilis Na 


ERA STUDIES 


SELF-STYLED SONS OF HEAVEN 


T 4-7. rf E Ie 
» 


"American prisoners carry their wounded 


^d y in blankets on death march from Bataan. 


@ Practical Japanese give wounded com- 
rades hand grenades for honorable suicide." 


os ot Sa 


€ Chinese captive granted extra moment 
JEN of life, but only while noble son of Nip- 
dya €" pon holds heroic pose for snapshot to 
delight honorable folks back home." 


Pbotography is our business, but we're working 
hard to hasten the day when it will be impos- 
sible to take photographs- like those above. 
Making high-precision optical instruments for 
the Army and Navy is our full-time job—until 
the time when people everywhere can be photo- 
graphed, without heartbreak and without shame. 


m. A 
Bond you buy 
means another blank page in the photo 
album of barbarian atrocities 


[fiversat [AMERA 
L IRPIRATION 


Buy War Savings Bonds and Stamps regularly. 


BUILDSARG-WELDER Fo" ow 


For Light or Heavy Work. 75-200 am- WELDER 

peres. Complete PLANS 35c. Send today = 

and we'll include FREE our BIG Catalog. =“ “es 

LEJAY Mfg. Co. 1323 Lejay Bidg., |^ DE os 
— 


Minneapolis, Minn. ; — 


BRONZE FOUNDRY 


is again available in limited quantity 
i. We without priority. Orders filled in sequence 
= 99 as received. INVENTORS-SCHOOLS- 
Ed CRAFTSMEN use FOUNDRYETTE for 
DI making castings quickly for new inven- 
tions, for instruction, and general pur- 
pose, Order now for early delivery. 
: ". = Three sizes are available capable of mak- 
4 ing bronze castings of 115, 3, and 6 
. oW "| pounds weight, aluminum, copper, brass, 
— . B». t etc. $17.50, $24.00, $34.50, f.o.b. Kansas 
"wi. ^. City. Domestic gas supply and 110 volt 
AC or DC energy required for operation. 
Write for circular. 

KANSAS CITY SPECIALTIES CO. m 

Box 6022, Dept. S-57 Kansas City, Mo. 


ELECTRICITY FOR ANY JOB 


ANYWHERE 


Reliable, economical electric service any- 
where, anytime, with an Onan Electric 


Generating Plant. Driven by Onan built, 
d-cycle, gasoline engines, these power 
plants are of single-unit, compact de- 
sign and sturdy construction. Suitable 
for all types of service. 

Models range from 350 to 35,- 
000 watts. A.C. types from 115 
to 660 volts; 50, 60, 180 cycles, 
single or three-phase; 400, 500 
and 800 cycle, single phase; 
also special frequencies, D.C, 
types range from 6 to 
4000 volts. Dual voltage 
types available, Write 
for engineering assist- 
ance or literature, 

D. W. ONAN & SONS. 
1830 Royalston Ave- 
nue, Minneapolis 5, 


ONAN 


NEW ALL-PURPOSE 


LIQUID INSULATION for... 


Radio and " 
Home Applianc 


—— BEER 
PiB is the new miracle liquid insulation with hundreds 
of uses in the commercial and home shop. PiB seals 
worn insulation, fights battery corrosion and current 
leakage, moisture-proofs ignition systems, helps start 
rain-s engines. PiB flows easily . . . penetrates 
. . . dries pliable . . . endures. 

PiB is so effective it’s used on engines of Any and 
Navy vehicles during amphibious operations. Use on 
any gasoline or electric motor... industrial, farm 
machinery ... home appliances, boats, planes. 


1 TREATMENT FOR 6-MONTH SAFETY! 


l-oz. bottle...75¢ 4-oz. bottle... $1.50 
Send TODAY for FREE booklet on PiB 


U.S. Industrial Chemicals, Inc. Dept. E-2 
60 E. 42nd Street, New York 17, N.Y. 


ust Product 


Get P1B at service stations — 
hardware, electric, aept stores! 


100 Illustrations 


World's Wonder Hook of Car 
History. Newly revised, authen- 
tic story of automotive industry 
since its inception. Lists over 
1600 makes of gas, steam, elec- 
tric cars, Includes historical 
'"Scrapbook'' supplement by 
Floyd Clymer and early details 
on Ford, Chrysler, Olds, Durant, 
a others, Valuable historical 
data. | 
Postpaid . . . a $3.00 
De Luxe Cloth Bound $4.00. 


Ab Jenkins’ Racing Book 

‘*THE SALT OF THE EAR'TH.'"' 
Thrilling story of Jenkins’ world's 
speed records with Mormon Me- 
teor on Bonneville, Utah, Salt 
Flats. History of world's fastest 
speed course, Photos of famous 
English drivers — Campbell, Cobb, 
Evston, and detalls or their rac- 
ing cars. Non-technical. 
Postpaid . . >= =a $1.-50 
De Luxe Cloth Bound $2.50. 


POWER and SPEED 


120 large pages! 200 illus- 
trations! orld's most famous 
racing book, automobile, motor- 
cycle and airplane. World's 
speed record charts, articles by 
world famous speed kings, 
Campbell, Cobb. Eyston, others. 


x 
ami 
= 


The Modern Steam Car 
160 pages, 120 illustrations. 
Interesting, practical book on steam 
automobiles. Complete information 
early and latest makes, models. 
both U.S. and foreign, Boilers, 
engines, burners described, illus- 
trated, Articles by Stanleys, early 
steam ads. How to drive and care 
for steam automobile, Unusual, in- 


formative book. ^ Daytona and Bonneville record 
Postpaid . . . a œ details, photos. Engines, parts 
De Luxe Cloth Bound $3.00, described, $2.50 postpaid, 


CLYMER MOTORS, 2125 W. Pico, Los Angeles 6, Calif. 
MAIL THE COUPON NOW! 


CLYMER MOTORS, Dept. PS, 2125 W. Pico, Los Angeles 6, Calif. i 


Send following order, O I enclose $...... O Send COD (Check which) 
fi O Dime enclosed for America’s most complete Motor Book Catalog. — a 
Slo ee nee RM RE RUE NEN I ee ee ie ea ee eee: OY ee TS i 
PCE Lear. OR RR eRe ESR: EON De an OR CD RE ji 
= City and Sítate.........» o 9 ————————— ——" 


UNE Micron Mens canos ipfc ic PNE 


Adjustable 


FRUI a RPROPORE TRENT 


E. Clean, fast cuts from 95" to 1V2" diameter — in 
|!' steel, sheet metal, boiler plate, dural, plastics, 
wood, masonite, hard rubber, fibre and other 
materials, with 


HOLE 
CUTTER 


Now available for home users, 
mechanics, farmers, techni- 
cians — all tool users. One 
Bruno does the work of 

many fixed-radius f 
cutters. Two tools cut pos 
any hole 9$" to 22”. 

Yov'll find new uses every day 
for Bruno cutters. 


Ideal for use in portable drill, hand 
brace or drill press. High-speed steel 
blade easy to re-sharpen. Ruggedly 
built. Designed by cutting tool en- 
gineers. MONEY BACK GUARAN- 
TEE. Bruno No. 100 has 4” straight 
shank. Also furnished as 100-B, with 
bit stock for braces. Cutting range 
$5" to 1V2". Either $2.95. Model No. 
101 has 3$" straight shank (No. 
101-B optional, with square bit stock) 
and priced at $4.95. Cutting range 
V" to 272". 


to set for any 
diameter, 


p X “a 
CRDI 
Mem 


Bruno No. 100 in electric drill 


cutting 12" hole in metal box. 


Bruno No. 100-B in hand brace 


cutting plastic laminate. 


BRUNO TOOLS - BEVERLY HILLS, CALIFORNIA, DEPT. PS-8 


SEND THIS COUPON NOW 


Bruno Tools - Beverly Hills, California, Department PS-8 
Please send me the Bruno Hole Cutters checked below. 
Enclosed Find Money Order [ ] Ship C.O.D. O 

C] No. 100 $2.95 [ ] No. 100-B, SQ Shank $2.95 

C] No. 101 $4.95 [ ] No. 101-B, SQ Shank $4.95 


Name. . 


Street b 


City 


State 
California Purchasers add 2296 Sales Tax 


Buy War Savings Bonds and Siamps regularly. 


MOTO-TOOL* frechoer ree 


PUT THIS “WAR VETERAN” TO WORK 


Long before Pearl Harbor, Dremel Moto-Tools won their 
spurs by tackling tough jobs in tool rooms and machine 6 
shops. Since the war began, Moto-Tools have earned the E- 
respect of every branch of the armed forces. And thousands # 
of them helped establish production records in plants such : 


à as General Electric. Westinghouse, Remington Arms, Ford, 
" Nash-Eelvinator, Consolidated Aircraft. Northrup. Douglas 
and manv other arsenals. 


Only Moto-Tools Have All These Features 
A Model 2 Moto-Tool develops a speed of approximately 


27,000 rpm. Weighs only 13 oz. Shaped to fit the hand. | "à Few al 
Sturdily built. Has shock-proof bakelite hous- 27.000 4 3 ihe jobs 
ing. Balanced for vibrationless operation. | CERE - That Can Be 
Uses 110-120 A.C. Or D.C. current. R.P.M. kag Done Better and 
| r) Sharpeni 9 Faster with a 
HOW TO ORDER O Finishing” V Moto-Tool 
A FOE Dealer PME ee a, pee E eon : E Sete 
- ools and accessories, e does no ; 
MOTO-TOOL KIT handle them, send direct to factory. ri Drilling O Polishing 5 cutting 


Kit, No. 2 with 23 high 
grade accessories and Model 
2 Moto-Tool in hardwood 
Case . $23. 50 Model 2 


Me -To ol, 
i necessary ^ i 50 


As long as priority ratings are required,  []Mortising O Burnishing O Rasping 
ask your War Production Board or your [] Engraving []Inlaying [] Carving 
employer for one. Write for FREE [J Burring [] Sawing [] Brushing 
CATALOG. [] Grinding [] Scoring O Dressing 


DREMEL MFG. CO., Dept. T-125-H, Racine, Wisconsin 


A DYNAMIC HEAVY DUTY 


INDUSTRIAL WELDER . 


! FOR ONLY 
TO SAVE YOU VALUABLE TIME and MONEY! \ 2-3 50 
This portable DYNAMIC WELDER—easily carried right to the job—plugs into any convenient ^u: ! — 
properly wired 110 volt light circuit—works on IRON, STEEL, BRASS, BRONZE, AND OTHER COMPLETE... 


IMPLEMENTS METALS—has 8 metallic and carbon arc welding heat stages—does work you would think only 
Sh m possible with a larger more expensive machine. Once you ses a DYNAMIC in operation, you Wei 4 i : 
REPAIRS D' - À wont want to be without it. Its simplicity will amaze you. In a year the DYNAMIC only costs rite today for free prior. 
D. T E au "n siis and partic- 
|J 
F. $A 
— 


| [= you about óc a day. Helmet, rods, cobles, holder and operating instructions, etc., furnished. ia kow do gual 


"i eel DYVAMIC SUPERLHARGLD WELDER e 


WORK j E TES EL Ach now ile 
a : s’? , DESIGNED TO DO HIGH GRADE WELDING INEXPENSIVELY — Mainte- "ey «d still avail- 


HOME - fe s agg. nance Men; Farmers; Mechanics; Machine Shops; Foundries; Auto, General ble. Get detail 
mS E a LESE os be Repair and Job Welding Shops: all using the DYNAMIC find it so indispensable ox “day 
ae Ei — and useful that they cannot afford to be without if. If inexperienced, you con easily learn on our 10 day 
bh 0c to do a variety of high grode welding [obs by following the practical, simplified operating trial offer. 
6 — 3 LI |j and welding instructions furnished. 
= Lo Member of the Chicago Association of Commerce 
AUTOMOBILE REPAIRS E. dob eae DYNAMIC WELDER CO. è 13 East 23rd St., DC, Chicago 16, 


COMPLETE YOUR TOOL OUTFIT ECC full set of - 


SINE BAR MICROMETERS 


You've wanted 
one every time 
you hada preci- 
sion angle job. 
Now you can 
"own your own” Scherr 5' Sine Bar 
for ony $19.00. Order now. 


INTERNAL 

GAGE — With DIAL INDICATOR SET | 

this set of four Reads to 001", for quick setting up Own your own personal mikes 1” . è " $6.25 

te | escopin g of work for machining ond many up to é". Reed Micrometers I" " " » 7.00 

gages you can other uses. Quickly saves its cost in have guaranteed accuracy, 3". . . 775 

gage any inside your time. Lasts indefinitely. Set in- burnished thread for smooth 4”. , . 8.50 
i mens io n cludes clamp, toolpost holder, inside sensitive measuring and long 5". . . 9.25 

5/16" to 2, measuring attachment, three contact life. Vernier for 1/10,000" 6”. . . 10.00 


and read it in points, ball joint back and the preci- readings in 1”, 2" and 3” 
thousandths with the Reed outside Mi- — sion-built Scherr Dial Indicator $18.00. size. These precision tools are Prices above are 


crometer. A Scherr precision tool for now available at prices with- fo" Plain microm- 
only $9.10 including leatherette case, in your budget. Full set of six Qu" i vis T9 


Quick delivery. with locknut, ratchet, and type with locknut 


10-DAY MONEY-BACK OFFER on all Scherr tools. We know they're good—if they Standards, in hardwood case, and ratchet, 
do not prove it to you, return them within 10 days for full refund. Send check or money $64.54. Order singly if you 
.order—or we will ship C.0.D. Ask us about the Scherr Extra Income Shop Agent Plan. prefer. 


ceo. SCHERRER es Tes 200-PS LAFAYETTE £TREET 


NEW YORK 12, N. Y. 


238 Buy War Savings Bonds and Stamps regularly. POPULAR SCIENCE 


Not Just A Model Airplane Engine T 
But a REAL AIRPLANE ENGINE 
Built in MINIATURE! 


Every part of this marvelous little 5-cylinder engine is built just 
like the big ones! It is a REAL airplane engine built in miniature. 
The Morton M-5 Radial Engine, is PRECISION BUILT throughout, 
with hardened, ground steel sleeves, cast in aluminum cylinders. 
Pistons lapped in individual cylinders, insuring perfeet fit and max- 
imum compression. Valves are made of special steel, and seat in 
replaceable valve cages. Crank shaft and lead gear are mounted in 
three New Departure ball bearings. Carburetor has both high and 
low speed jets. and will idle or take the throttle same as a full- 
sized engine, This exciting little engine, weighing only 22 ozs. and 
developing approximately ONE-HALF H.P. at 3,500 R.P.M., will 
enable you, for the first time to build a gas-model plane that 
LOOKS and FLIES like the real thing. 


Also For The FIRST TIME 2 & 3 BLADED 
All- Metal, ADJUSTABLE PITCH PROPELLERS! 


Morton Adjustable Pitch Propellers ean be used with any model 
gasoline engine. Send 10e for illustrated detailed folder on M-5 
Engine and. Accessories, including Assembly Chart. 


MORTON AIRCRAFT CORPORATION, Dept. C100 
3227 Harney Street, Omaha 2. Nebraska 
DANDY 10 PIECE UNIVERSAL TOOL SET 
Crestaloy Wrench WATERPUMP Pliers 
Diagonal Cutters Rugged Hacksaw 
it, Can get it, Or it isn't made. * Also Uniform Cap, Shirt and Pants $9.85 Set. 
gh oh 2 FROM THE HEART 


um ol Wrench Ballpein Hammer 
$1955 
CEETEE Pliers Fine Cold Chisel 
OF AMERICA ———— 


LLOCK Pliers Plastic Screwdriver 
Price List & Order Blank Free with Order. REMIT Today! If it's Tools —We have 


B, Dematteis; President 


Kansas City 8, Missourl 


OWNERS! 


1527 Grand Ave., PSM. 


DRILL PRESS 


THE BARRON MULTI-PURPOSE 
ROTARY WOOD PLANER 


PLANES & SURFACES + PANELS & BEAD: DU 50 
ROUTS & GROOVES » RABBETS » TENONS COMPLETE 


ALL METAL AUXILIARY 
DRILL PRESS TABLE 


Has 234 sq. in. true work- 
ing surface. Equipped for 
shaper and many other 
Important ud Mu 

buy at 


—" 


Converts ANY drill press in- 
to a time saving, low cost planer. 
paneler, tenoner, etc. Surface finishes 
all types of tough grained and knotty 
surfaces to agate smoothness. Safe! 
Guaranteed harmless to drill press. 
Thousands now in use. SOLD ON 
MONEY BACK GUARANTEE. Full re- nees—a real 
fund on 5 day trial. Shipped prepaid aA 
on receipt of $7.50—or C.O.D. YOU 
RISK NOTHING. Free literature. 


370 Architects Bldg.. Detroit 1, Mich. 


AUGUST, 1945 


l 


Buy War Savings Bonds and Stamps regularly. 


my < HARLEY-DAVIDSON 
Has Taken Me" 


£j] Pic. J. C. R. writes — "After I look back on 
/ the roads and conditions under which my 
faithful Harley-Davidson 45 has operated, I 
* wonder how any piece of man-made ma- 
J chinery could stand up under such punish- 
A ment. Through mud, sleet, rain and snow 
— up hills almost impassable — in and out 

of many convoys, my Harley-Davidson has 
taken me. That's what I call a motorcycle! 
There just isn't a better machine made." 


Pfc. J. C. R. — You fellows are doing a 
wonderful job and we're happy that so many 
Harley-Davidsons are helping you. That 
| same rugged, in-built Harley-Davidson de- 
pendability that you've proved in war will 
be yours to enjoy on peacetime pleasure 
jaunts when complete victory is won., 


j ‘a 
a meret 
i ae 


HARLEY-DAVIDSON MOTOR CO. 


Dept. PS, Milwaukee 1, Wisconsin 
Please send at once free copy of 24-page 
"Enthusiast" Magazine, filled with motor- 
cycle action pictures and thrilling stories. 


NAME... eere rab i ad P aaa EUR URSI A TEE RITE TEE CDD 
ADDRESS... rrr n —— m eterne 
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99-inch 
LATHE FEATURES 


Fine workmanship by highly 
skilled machine tool craftsmen. 


Superfinished spindle with large 
bearings. 


Belt drive for smooth, quiet op- 
eration at high speeds. 


Back-gear drive for power and 
low speeds. 


Six, eight, twelve or sixteen 
Spindle speeds. 


Thread cutting range (Model A) 
-—4 to 224 per inch, 48 pitches. 


Precision lead screw for accu- 
rate thread cutting. 


Worm drive and friction clutch 
for power longitudinal and cross 
feeds (Models A, B). 


Three hand-scraped V-ways and 
& flat way on the bed insure 
perfect alignment of headstock, 
saddie, and tailstock. 


Nour Shop rovno 


A SOUTH BEND LATHE 


Now you can make your shop plans—know- 
ing that soon they'll be taking shape. It’s not 
too early to draw the floor plans—locate your 
tool and power equipment, the benches, cab- 


inets, drawers, shelves and material racks. 


And the man who knows his machines will 


“HOW TO RUN A LATHE” 


Write for this 128-page handbook on the 

care and operation of metal working 

lathes. 365 instructive illustrations. Sent 
postpaid for 25 cents, coin or stamps. 


SOUTH BEND 


456 EAST MADISON STREET 


240 


Lathe Builders for 38 Years 


Buy War Savings Bonds and Stamps regularly. 


plan his shop around a South Bend Lathe. It 
is practically a shop in itself as the addition of 
a few single attachments make possible a wide 
variety of machining operations far beyond 


the usual scope of lathe work. 


While priorities still govern shipments, a re- 
lease of tools for civilian use is in sight. Send 
for Catalog 9-G, and select the lathe around 


which you can plan your shop. 


LATHE WORKS 


SOUTH BEND 22, INDIANA 


POPULAR SCIENCE 
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opot xe f The Greatest Adventures of th 
v d pie | P ERE, collected together for the first time in a single 
volume, are the most exciting personal experiences 
of the War—the REAL War lived first hand—by 
officers and men—by pilots and gunners—by daring raiders, 
Marines, Commandos, Paratroopers—by reporters who 
came along into the thick of it! This is the war behind the 
headlines—the war as our boys have fought it and are 
fighting it on a dozen world fronts—revealed to you by its 
greatest heroes and its most famous observers! Here, in 
one giant volume at a saving of more than 25 times its 
bargain price are the “100 BEST TRUE STORIES OF 
WORLD WAR II"! At least half of these 100 action- 
packed stories were selected from the cream of high-priced 
best sellers, many others have never before been published 


Each Story in Author's Own Words 
90 rf tengmi IO 


| jm NL 


je NE 


Glance through the partial list of 100 famous 
authors, heroes and titles! From all the flaming 
theaters of war, in every sector of the globe, 
you will thril to these personal accounts of 
gallantry and heroism! 


to the revelations 
or "Hardtack Kviatek, ace 
sniper of the American 
Armies in France, in aveng- 
ing the death of his two 
kid brothers, slain by the 
Nazis in Sicily! 


to Prisoner 339's story 
of the horror and wanton 
cruelty of a German concentra- 
tion camp in Poland. 


to Lt. Com, Kabat's 
story! Alone, weaponless, after 
being forced to abandon ship 
off Guadalcanal—he fougbt off 
with his bare hands the in- 
furiated attacks of a man- 
eating shark! 


to “Solo Killer” Cap- 
tain *"Chuck'' Shumstrom's ac- 
count of his most spectacular 
hie-and-death gamble after 
escaping from an enemy prison 
camp 600 miles behind the 
German lines! 


to the historic rec- 
ord of VU. S, S, Marble- 
head! Bombed out of the 
Java Sea by wave after 
wave of Jap planes—rud- 
derless, sinking, aflame 
from stem to stern—vet 
her heroic commander 
brought her into port! 


—and these are just a 
handful of the adventures 
and surprises in store for 
you in this one book! 


SCIENCE BEH/ND 
SHEAFFER 
POPULARITY 


These are the pens and pencils that are going to 
the men and women in tne Services overseas. 
Quantities available for civilians are very limited. 


It's no accident—the outstanding popularity of 


Sheaffer's pens and pencils . . . Rather, it is the i E 

result of constant research on the part of Sheaffer : m 

engineers, scientists and craftsmen for better z dh Gy 

methods, materials, designs. It is based on func- : x 

tional beauty, great utility and utmost durability — - e 

on greater writing ease, resulting from perfect i Va 

balance and precision manufacture. Such popularity if IHE NEW 

is a scientific certainty because it is pre-determined ja : : 

in the very production of the writing instruments them- (EF) ; 

selves! W. A. Sheaffer Pen Co., Fort Madison, lowa; | POINT 

Toronto, Ontario, Canada. | 

CREST "TRIUMPH" pen, $15; pencil, $6; complete set, $21. i THE WHITE DOT 

Other sets, $3.95 to $150. Other pens, $2.75 to $100. Colors: ON THE PEN 
Golden Brown, Marine Green, Carmine, Grey «en IDENTIFIES IT! 
Pearl and Black. Federal excise taxes additional. Y Tw 


Uew TRIUMPH Pons 
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HEAFFE 


Copyright 1945, W.A. Sheaffer Pen Co,* Trademark Reg, U.S, Pat. Off. 


LISTEN EVERY SUNDAY to SHEAFFER'S WORLD PARADE—NBC Complete Network, 3 P.M. E.W.T.; 2 P.M. C.W.T.; 1 P.M. M.W.T.; 12P.M. P.W.T. 


